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Bl 1 2005~20174F [AIMOF I HEAL ARG SCHR,  PA“metal-or-
ganic framework”#1“photocatalysis or photocatalytic or photo-
catalyst” A< 17 fEweb of knowledged¥ &, s 8 # #2018
G ES T A

Figure 1 Number of papers for MOF photocatalysis reported during
2005~2017. Topic keywords “metal-organic framework™ and ‘“photo-
catalysis or photocatalytic or photocatalyst” searched from web of
knowledge, data updated by January, 2018 (color online).
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B 2 Juis it BT Zn-PY DRI 7 1 0 AN BR Joe 4K s B
AR EET (R4 R )

Figure 2 Photoactive Chiral Zn-PYI for light-driven asymmetric a-
alkylation of aldehydes [27] (color online).

Bl 3 SR K PYPCN-224(M) 1K 2 B S Mk 2 P
(GEITTAZ)

Figure 3 Schematic illustration showing the selective oxidation of
alcohols over Pt/PCN-224(M) using molecular oxygen under visible-
light irradiation [31] (color online).

Bl 4 CR-BPYUHELC-CHERITE r & 1Y (M4 h )
Figure 4 Schematic illustration showing the controlled trials for the
C—C coupling reaction of CR-BPY1 [40] (color online).
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Hiz oI F B IhiH#Pt NPs, 15 %|Py/Ti-MOF-
NH IR IR ot A fe. A ATTHE e
b N H P 8 %38 MLCCT (linker to-cluster charge-
transfer)id 2, BITi-Of%H) 377 (conduction band, CB)
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¥, WES@FTR, PUENILEATIEZ K H Ti-Of%
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—Fh7K A8 AR TR IRIE AL-PMOF, FIFILMCT (ligand-
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WFIC T IR R AR ALK = A . 5 sl
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B SR 32 i (H R A A A B G K I AL R, R PLE
MOF M L AR XA B0 e A s it sz . o,
Pt@UiO-66-NH, M K} i H 4% i 5 25 Bl A K Hb 47
R T B -2 0 o 3, PR B 8 H A X T PY/ULO-
66-NH, 5 = R AL % (6). 26 & AL LB 1 —
30 3 B R T 5N 5% 5 S i R A5 B 4R R

Au. AgZE T4 JE 155 BT LR 24N R 5 '
WK o EEEH, APt TG0 — it 5
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125 F 4 J&-MOF S, el & & 114 % T Pt@MIL-
125/AuFIPYMIL-125/Au FiG AR L, 43 AARK Pt
b T-MOFRIRL A LA K PtAk T MOF UKL &1 2 T 17 L.
SEBG R, 7R AT WIEHU R, Pt@MIL-125/Aufi s H
Pt/MIL-125/Au. Pt@MIL-125F1MIL-125/Au = )5
HEAL P2 EUE TE,  IF BIMOF s 25 B 8 0 24w F P e ik
SER AR B EE, oy U EMOF R &4
B IR A ZE AT I X 3 6 T F 0 R TR BROR R
TRE -2 7 B, SR T AR AR SRR, R
H T AF S & R TEMOF R At Ak B [RIE .

B 7R I Au. Al N S B T LR A
SR DL B PR FHAESE AL A BAAE, Niv Co%§dE Bt
& B YR BRI T DUE A A A SO S R, &
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() (b)

B 5 PtTi-MOF-NH, (a)LA & AI-PMOF (b)Jafi 4k =& 1
LCCTit BRI (M 4 B R F1)
Figure 5 Schematic illustration of photocatalytic H, production
reaction over (a) Pt/Ti-MOF-NH,, (b) AI-PMOF, on the basis of the
LCCT mechanism [64,65] (color online).

B 6 UiO-66-NH,. Pt/UiO-66-NH,HPt@Ui0-66-NH, ]
fipE 7K i U A R v o b PRI (10 4 BRORE T )

Figure 6 Schematic illustration of photocatalytic H, production over
UiO-66-NH,, Pt/UiO-66-NH, and Pt@UiO-66-NH, [66] (color online).

WARIE K 5 MOFE & KA EHENi@MOF-5", Ni-
Mo@MIL-101""%%,

(2) S K-MOF 5 Jii 45 14

F T A 2 K = S B R 2 S AR R 4
TiO, MCdS%, (H2 T B —H 0 R E e A4
HP-ENREGE A STRHERFASCEER. St
o3 e 5 ) L, A M A PR, R 1] SE B K RIS Toll
N 7 T AEAE R AE. TTTMOFs 5 2 SRR E 4 7] B
TE—EFEIE RO fRIK L ] JR.

—J5 T, #B/rMOFsBIRA & AN HA SR,
{HL 1] DA R G 5000 38 5 e 5 4 ' B A0 A ) 1) 6 i
e, WA, WangZ52 MK AN [A] B CdS #k AMIL-101

(Cr)H, FIFHMIL-101(Cr)>k 3452 CdS ] WL I RE
71, PO T SRR, BT, 3k
L MOFs T B 57 3 45 74 0] DASRE T+ FL - 23 ) 43 B 4K
R, IR EHEA R, tnBanerjeeZ: 1 7E £ T Zn(1D)
K2 7 B & B /K EEIR (ZAVA) T T Hb R AL & R T
BA AT EmFIMCISE ¥ &4, HiEE=iR#% G
CdS@ZAVCI-MOF g &, X EeCdSEHFMOF AT BAH
PERT L R iR I AR, o, CdSETF AR
BREOGME, P4k BT, B IREE R 2 MOF
[ILUMO LM 2 FBEAECAS |, HL T4k 25685 28 Ho A,
APt L, 7EPtERA e KEIE N, AX4ECdSIT F,
XA TR R RS T HRT-TREELE,
FEOCHEMBER R, KIIMOFs 5 - Sk 5 i 4514
EAFEAU@CAS/MIL-1017", CdS/UI0-66"'. NiS@-
NU-1000"°, Cd,,Zn,S@Ui0-66-NH,""". ZnIn,S,@
NH,-MIL-125(Ti)"7*%%.

T B EMOF/ 2 SR 5 A a5 s B
TR BRR, TR E &S5 B 5] Nk R
AMA B (RGO) & —F A . ZhangfMlWu
2615 1 T UI0-66/CAS/RGOE & 451, 1E I & 451
1, Ui0-66LUMON B H—0.5 V, M CdSHIHAKCBAL
B RGO FAKGEL 73 7l N —0.65F1-0.08 V;  Jir LA
CASZ EPLMA = AR BT B L2 2 UI0-66 L,
Hidt— L RGO, B IE & J LR KK
i%; H—H, Ui0-66/12 fLIEM T %2 A M1 E
Z AL 1L, ZRE IR G AL R R K P2 A B AT,
B md ik 13.8 mmol h™' g™'. XFHEMIKI & & 45 ik
HMoS,/Ui0-66/CdS™*. Siw,,@Ui0-67/M/G-
cds®'', CcdS@NU-1000/RGO"™ | cds@Cd(II)-
MOF@TiO,"* 4.

MOFst 7] DL B £ 5 4E & & 1 AR M RLE 5 7
E A SR R v M AL R AR, ICNNSs-MIL-100
(Fe)!™; & Al LIH L 7E % 5 5T 45 M L Tlt - 038 & s 40
KPR — D3 H - SN A B R, e
FEEGEYE, WINH,-MIL-125(Ti)/g-C;N,/NiPd & & 41
FetPol

(3) & BB AY)-MOF

MOFs5 &R aME A FR T, &EBL &Y LA
FEUFFA G O SO EATEYE TG, B BHIMOF
A 74 FH T A R A K ) I R TE YR T 200945,
Mori% i1 T MOF# EHRu,(p-BDC),], H T i
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K E AR, HEFEMUESELAY
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B 7 HBEMOF(Pt, Ir BUIO) M &M FIA R ek B
EEHLERY (914 B 1)

Figure 7 Schematic illustration showing structure of the self-healing
MOF (Pt, Ir BUIO) and the corresponding operation principle [94]
(color online).
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Figure 8 Schematic illustration showing the fabrication and photo-
catalytic H, production over POM@MOF [110] (color online).
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B9 ZUIELRIEMOFSTEJ A1 T s A& 2 (M
2R E)

Figure 9 Dual excitation pathways over amino-functionalized Fe-
based MOFs upon light irradiation [124] (color online).

Bl 10 PCN-222f A COIE JF R 2 B (10 2% FORE 1)
Figure 10 Schematic illustration showing photocatalytic CO, reduc-
tion over PCN-222 [125] (color online).

Wt YT I MOF-525 fRnIIBR IR 1 0 5] N Co B3
P75, KIEEESE R T MOF [ HL T2 /o B AR, Bk
mE, IR, Yed B IR 5 7132 48 B 67
MCOVE Ly, NP LT 5 72 (118 2 SR K A
PR, TR 7ECo L ICO,/NYF. MOF-
525-CofJ A4 COL B JF AE B CO I 2% 2 ZiMOF [
3.131%, A CH, R 2 4iMOF5.931%. Grau-Crespo
202832 P 2 7 R RS e nh bk () 4 R B AT
TR, AT AL TS 1 A A T RMOF 45 #4) 21
B 5 FeIUAR I AL IR IEMOF, - [F]I fR FF bk e 0
NZn)Ji .

Bk T bR HLECAR, R ALEC R 2 — PR 4
FR T W' 9 A4 . Xing FISuZ! 2 ik FH 18 A AL 4
VE e e 22 A 19 31— FloB 43 L Zr 2 EMOF:  NNU-28,
ZMOFAMY B A Mtk e e MR e, ek
I H X CO, 1 v Ul R F 6] BT WL 1 8 Y el i 7.
TREEAYUEC AR Ze-Of% 1B E e L % 12, NNU-

28%F CO, 1 1 4k 16 J5 A= sl HCO O H ) 3% K 1A 3|
183.3 umol h™" mmolye: .

B Tt 4 B T R ML A ) 3 B AN R 5 B
MOFZE 14 %5, MOF A0S 38 52 B HE AL 844
R, ZHEDLT, FMHECO,E R TR 2N
DL = SR AR R AR 2 A R HEAT I, X A R
BRSS9, Zhang 25 OV DL MOF & & 76
CO,/HOAH FLH ALK A R T e AL i vE g i, i B
IR COE I FIHOF &, w] DLER 5 i) e 1k &
RLFIEAT. ZR AR RPN KA U, 8 AT,
EAFEL.

42 wREEEYZ 5 HMOFLAELCO,IEH

Re/Ir/Ru%s 4 & Fe & 1 F AR = OB 07 s Ak
AT O 32 B RN AT, H THIE Y 2 MOFs I
fE AL C O, J I BT A BT 4 & e & 9 i B /R .
T & B AP A R R L0 b A = K
FasE e 7 B IR, AR S = i5 e, ANRe sk
AT IR TR, B A R AE 1 SR s 5UR A &
BT 15K Re/Ir/Ru ) 4 J& BL & 4 [ 52 BIMOFHESE
AMUAE AT AL, B BESLBIMOFs 5 4 J& it
EYIH R AL, R IA B E LA RR. DL
R 4 B A TEMOF s AL F2 v AR 1 51
TR, NETIEERE RIS S 5 MOFs
THEALCO,IE JE V.

421 RMNERPEETIAN

TE SN N 42 J@8 e & 0 e ml 2 itk
AL COLIE JE S B R 3E T, WangZ5 "4 B T Co-ZIF-9,
RIAE S NAR R A A7 7E [Ru(bpy);]CL,- 6H,O1E A i
FIFIHE DL T Co-ZIF-9H [ Covi PE A7 1 23R I H BH 2 11
Je AL B CO,PEfE. Kubiak Ml Cohen! 214
Mn(bpydc)(CO);Bri| A EF € FIUIO-67H 4+, LA
[Ru(dmb); " NG EEF . BNAH G ) 4 4 K AT
BRI COHE JE HCOOH (11). 5] AMnfic & 421
MOF G (A0 15 1 38 0 U3 IR T MOFAE B2 (¥ 4 5
T AL M S X FIMn L & 40 7 ARG — 58,
TERREEEM [F B el DLSE I E R . Fontecave
ZESIHEMOF I AL R & 5] ANRhSEFL A P01 AL i),
HARE T HAFLEAL B (TR (B AH) B 2 fEMOF

1067



HUARESE: )R AT HUMEZPRHE e A6 H (0 5

Bl 11 UiO-67-Mn(bpy)(CO);Brit) Y/ 1k CO,IE JF KL FE
(X258 FURZ )

Figure 11 Proposed mechanism for the photocatalytic reaction with
UiO-67-Mn(bpy)(CO);Br [133] (color online).
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() (b)
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SERI IR COLH Ak (b) s 2 Y (48 iR )

Figure 12 (a) Fabrication strategy of Re,-MOF, and (b) plasmon-
enhanced photocatalytic CO, conversion over AgCRe,-MOF [138]
(color online).
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A B AR RIS SRE b, e RR
T BRI A S mC AL e, 22 T-MOF#)2%
FGARIT R, SBYKERL SMOF 2 B 414 th 2=
AR, FR, BT R A ESARMR SR AEAE
1) PR R R IULEC A RETE BE 201 M Rk 3 22, Rtk
R E I 51 42 B R A 6 JB/MOF & & A6 7l 22 5%
HE LS T T A B AR SMOFE & X1k
PERERIECIY. YEM/NH,-MIL-125(Ti) (M=PtaiAu)&E &
BRb, S54iMOFAIEL, PYNH,-MIL125(Ti)E A &3
50 I AL COLIE JEEPE, T Auwk 12 s B2 AT 471

SO % AR B G AL R TT k45 8 4 K A
Fi-MOFE & G FIFRE T — & rHIRiE =

5  MOFRTARDRH e fE AL R

MOFsA] LAE Ay B Al A AR I8 o JBbe ke ] 4 22 £L
Bk BB A MR B A TCH U R, T TEA L R
AR SRR 4R 2k T O AL R A . Strunk Al
FischerZ:!" WU 15 & i) £ 40 K 3R (gold nanoparti-
cles, GNPs){EFFIFE BOLFE HITAL £INH,-MIL-125
(2T, It GNP/NH,-MIL-125 1) e A fifd ) £ 42 i)
[IGNP/TIO A E A MK SS AL, FGNP
O B 3 N T MOFAT A I TiO, M BE I Y6 1 Ak 76 12,
Al LKL CO,IE R BCH,. LouZs ik 40 FEMOF: MIL-
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HUARESE: )R AT HUMEZPRHE e A6 H (0 5

689 F A ISR, SR FH 20 B T2 e e i 78, 438105 2 57
JR 4514 (1) In,S5-CdIn, S, AR . %4 R S5 Mgt 7oA
HLF R U B AT R, 3G5R T 4 CO, 2T IR b
AIE 4L, FFNR M AR R N R T oy E
ATE AT 5. TEAS 75 B4 B 4 Bh AL R 00
In,S;-CdIn, S, 40K B A7 2 I H BH & 1) AT WO fEAK.CO,
ERERMERAMEEmEESE, COMM™EEIA
825 umol h™' g™").

LinZE" 45 B 7 MIL-101(Fe), JEAEHR AR T
ETEIITIO, BRIE M EIMIL-101@TiO,, It ATIK
IR AT IBREAS BIR E S5 M HIFe,0,@TiO M KL, $H3RPt
L i A0 TR) I F T 70 HOR M Ak R OK PR AR, Pal
215 AR FEMOF (Cu-MOF)VE M bi il 4 1 1 B A
A B Cu i S Cu/CuO@TiO, 4 AL 4l K 5 & 1K
TEARPHYG BT SR s et = Ak gt X Fhmr 1
JeHE Ak = S P 3 EE AT 2R 1 DU B Cu P i A K
CuOFNTIO,Z [ FI /N RS 57 51 45 (1~2 nm) A7 AE, e it
T TIO b= E B ST F A e #e . FH T e A =&
MOFRTAEMIEA 2 £L.CdS™. X4 JEMOF4E #4ZnCo-
ZIFfiT 4 i Pt-Zn0-Co,0,+ Pt-ZnS-CoSHIPt-Zn,P,-CoP
SR s g

Wang %5l i ¥ Keggin I POM 5] AMOF - ]
H1FEIPW ,@ZIF-6TM KL, F&d A P13 — R 5
THEYHER-E%ES T HPW,@Co,0, 6l b1
BE IXFETAE AR R A S5 R T L4k ZRMOF 1 2 FLIH:
i, S4EMOFAHLL, TE bR E b i R 22 2
MGV, JF B MK A A BE mTdE i 22
Fub B B ATPOMIE B &R 31T 015, MOFsH]
FrAE AT R T DU T A ML R B R Ok
HEE I FEACESIE, RTRE, X B

4.

6 Lit5EH

RILRIR T I KMOFs F T 6 A6 S B R AR 5C
WEFL Bt . MOFsiE— BN H B e LA L, 1552
FBORB 2 I ORTE, 2B PAE T H 4R A SR,
IniE A HIBRERCR ST Z DIREVE 5258 R L &4
LDIRENES 745, [N H 2 SLRFE 1 OAMOF &2 &t
W RIH SR TARZ W BE. HATR TMOFsH 6
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A ARE LSS, RTRIE, A SOREA T
RE G, AT LAS 5 AH R L5 SOk — 0 iR 7 fg f e
ﬁg[l60w175].

T R—MOFs AL i /K BRCO,IB 5, I8 A2 e
AN (ELFE GRS, #A IR 2 a7 47 1 SR
WeARTE FH T Bt e A ) S M RE, A0 MOFsH 5] A
RO FE A SR . Bh & MOF 5 HoAth £ 8 44
KRR B JE I &) B A MRS AR, H RTZ A
WHICILAL T RSB B, 398G 1R K11 2 [ R A MOF 2k
T AR EAT B 1 TE DA SRAS B A0 B 1 6 fi A P e
MOF's HF fff (14 225 1) T UIDZR FRATTRT e fbe A AL 1) 3R A,
HNARTE SRR RGBS, —
LE Tl HE AT 7R B EAR AR T LR 48 (1) @l
N S5 B O IR 20N Bl B o 5 s B M ¥ T F MOF 2
STAMEL, I G G T R R s K
BG83, AT 38 0 D' AR - 25 7 ORE AR 2 i
£, (2) AR E5 4 Beit, Wit Z-Scheme
ARYIMOFE G077, I8 i Gy 3% S A 200
A L R R AN 43 B, RIS S H 1) v 3 L
JICAR AN s B A BE /T, (3) TEMOFRMEALAEHMA
R R A B AT, 04 B s O
LIV RO I EBCRJE R B, i $e &
EAEE; (4) EHEPORE. FPES. R
AU S S B SR AE T BOW A BRI MO F 56 5 1 4 771 i3k
AT VEHRAE, SRECH A Gt R BIHLEE, $5 35 200
AT BT A RS, EAE R, 25 a4k
2RO R KR CO I 5 J5 o7 1 A2 78 1) G A 551
M2 T IKBN, FEAMSE AT AT 7 24 T 2B
AL A KA R LA R COE R, H T2 —Ii-+40 A Bk
SRR A, Jiang S5 B H e AL AU N 5 1
FHEEN R B GE A, BRI SEDUAE A AT 5 260
bR, R SR o 2= S A s SR e
YA 30 88, ARG IR T BB S5
PINEES

M2, MOFEMEHE AR HEELE S
MURFRIAGRRE.  AH DG FEAN U T4 FEMOF M EHE T
Re A EZ R X, OGS A A 2 D)
VER. AT DATR LAE AR RS5~104E 1, X —HF 50 Ui 2
SRR, HE KR



REFR: b2 2018 FF 48 % oM

S5 3k

1 WuY,ChenZ, HuL,Jin M, LiY, Jiang J, Yu J, Alejaldre C, Stevens E, Kim K, Maisonnier D, Kalashnikov A, Tobita K, Jackson D, Perrault D.
Nat Energy, 2016, 1: 16154

Huang Q. Nucl Fusion, 2017, 57: 086042

Tong H, Ouyang S, Bi Y, Umezawa N, Oshikiri M, Ye J. A4dv Mater, 2012, 24: 229-251

Ran J, Zhang J, Yu J, Jaroniec M, Qiao SZ. Chem Soc Rev, 2014, 43: 7787-7812

Wang H, Zhang L, Chen Z, Hu J, Li S, Wang Z, Liu J, Wang X. Chem Soc Rev, 2014, 43: 5234-5244

Kudo A, Miseki Y. Chem Soc Rev, 2009, 38: 253-278

Bai S, Ge J, Wang L, Gong M, Deng M, Kong Q, Song L, Jiang J, Zhang Q, Luo Y, Xie Y, Xiong Y. Adv Mater, 2014, 26: 5689—-5695
Zhou W, Li W, Wang JQ, Qu Y, Yang Y, Xie Y, Zhang K, Wang L, Fu H, Zhao D. J Am Chem Soc, 2014, 136: 9280-9283
Xie YP, Yu ZB, Liu G, Ma XL, Cheng HM. Energy Environ Sci, 2014, 7: 1895-1901

Lin Q, Bu X, Mao C, Zhao X, Sasan K, Feng P. J Am Chem Soc, 2015, 137: 6184-6187

He Z, Kim C, Lin L, Jeon TH, Lin S, Wang X, Choi W. Nano Energy, 2017, 42: 58—68

Wen J, Xie J, Chen X, Li X. 4Appl Surf Sci, 2017, 391: 72—123

Long JR, Yaghi OM. Chem Soc Rev, 2009, 38: 1213-1214

Zhou HC, Long JR, Yaghi OM. Chem Rev, 2012, 112: 673-674

Cook TR, Zheng YR, Stang PJ. Chem Rev, 2013, 113: 734-777

Zhou HC, Kitagawa S. Chem Soc Rev, 2014, 43: 5415-5418

Devic T, Serre C. Chem Soc Rev, 2014, 43: 6097-6115

Zeng L, Guo X, He C, Duan C. ACS Catal, 2016, 6: 7935-7947

Li B, Wen HM, Cui Y, Zhou W, Qian G, Chen B. Adv Mater, 2016, 28: 8819—-8860

Alvaro M, Carbonell E, Ferrer B, Llabrés i Xamena FX, Garcia H. Chem Eur J, 2007, 13: 5106-5112

Wen LL, Wang F, Feng J, Lv KL, Wang CG, Li DF. Cryst Growth Des, 2009, 9: 3581-3589

Das MC, Xu H, Wang Z, Srinivas G, Zhou W, Yue YF, Nesterov VN, Qian G, Chen B. Chem Commun, 2011, 47: 11715-11717
Li X, PiY, Wu L, Xia Q, Wu J, Li Z, Xiao J. App! Catal B-Environ, 2017, 202: 653—663

Zeng X, Huang L, Wang C, Wang J, Li J, Luo X. ACS Appl Mater Interfaces, 2016, 8: 20274-20282

Li M, Zheng Z, Zheng Y, Cui C, Li C, Li Z. ACS Appl Mater Interfaces, 2017, 9: 2899-2905

Deng X, Li Z, Garcia H. Chem Eur J, 2017, 23: 11189-11209

Wu P, He C, Wang J, Peng X, Li X, An Y, Duan C. J Am Chem Soc, 2012, 134: 14991-14999

Zhang Y, Guo J, Shi L, Zhu Y, Hou K, Zheng Y, Tang Z. Sci Adv, 2017, 3: e1701162

Nasalevich MA, Goesten MG, Savenije TJ, Kapteijn F, Gascon J. Chem Commun, 2013, 49: 10575-10577

Chambers MB, Wang X, Ellezam L, Ersen O, Fontecave M, Sanchez C, Rozes L, Mellot-Draznieks C. J Am Chem Soc, 2017, 139: 8222-8228
Chen YZ, Wang ZU, Wang H, Lu J, Yu SH, Jiang HL. J Am Chem Soc, 2017, 139: 2035-2044

Dan-Hardi M, Serre C, Frot T, Rozes L, Maurin G, Sanchez C, Ferey G. J Am Chem Soc, 2009, 131: 10857-10859

Ke F, Wang L, Zhu J. Nano Res, 2015, 8: 1834-1846

Goh TW, Xiao C, Maligal-Ganesh RV, Li X, Huang W. Chem Eng Sci, 2015, 124: 45-51

FuY, Sun L, Yang H, Xu L, Zhang F, Zhu W. 4ppl Catal B-Environ, 2016, 187: 212-217

Yang Z, Xu X, Liang X, Lei C, Wei Y, He P, Lv B, Ma H, Lei Z. App! Catal B-Environ, 2016, 198: 112-123

Xu X, Liu R, Cui Y, Liang X, Lei C, Meng S, Ma Y, Lei Z, Yang Z. Appl Catal B-Environ, 2017, 210: 484-494

Sun D, Ye L, Li Z. Appl Catal B-Environ, 2015, 164: 428-432

Li QY, Ma Z, Zhang WQ, Xu JL, Wei W, Lu H, Zhao X, Wang XJ. Chem Commun, 2016, 52: 11284—11287

Shi D, He C, Qi B, Chen C, Niu J, Duan C. Chem Sci, 2015, 6: 1035-1042

Nguyen HL, Vu TT, Le D, Doan TLH, Nguyen VQ, Phan NTS. ACS Catal, 2017, 7: 338-342

Long J, Wang S, Ding Z, Wang S, Zhou Y, Huang L, Wang X. Chem Commun, 2012, 48: 1165611658

Johnson JA, Zhang X, Reeson TC, Chen YS, Zhang J. J Am Chem Soc, 2014, 136: 15881-15884

O 0 9 AN U R W N

AR A B W LW W W L LW W LW RN NN N NN NN = e e e e e e e e
W NN = O 0V 0N R WD = O WV 00NN WU R W= O VO NN WU R WD~ O

1071


https://doi.org/10.1038/nenergy.2016.154
https://doi.org/10.1088/1741-4326/aa763f
https://doi.org/10.1002/adma.201102752
https://doi.org/10.1039/C3CS60425J
https://doi.org/10.1039/C4CS00126E
https://doi.org/10.1039/B800489G
https://doi.org/10.1002/adma.201401817
https://doi.org/10.1021/ja504802q
https://doi.org/10.1039/c3ee43750g
https://doi.org/10.1021/jacs.5b03550
https://doi.org/10.1016/j.nanoen.2017.10.043
https://doi.org/10.1016/j.apsusc.2016.07.030
https://doi.org/10.1039/b903811f
https://doi.org/10.1021/cr300014x
https://doi.org/10.1021/cr3002824
https://doi.org/10.1039/C4CS90059F
https://doi.org/10.1039/C4CS00081A
https://doi.org/10.1021/acscatal.6b02228
https://doi.org/10.1002/adma.201601133
https://doi.org/10.1002/chem.200601003
https://doi.org/10.1021/cg900317d
https://doi.org/10.1039/c1cc12802g
https://doi.org/10.1016/j.apcatb.2016.09.073
https://doi.org/10.1021/acsami.6b05746
https://doi.org/10.1021/acsami.6b15792
https://doi.org/10.1002/chem.201701460
https://doi.org/10.1021/ja305367j
https://doi.org/10.1126/sciadv.1701162
https://doi.org/10.1039/c3cc46398b
https://doi.org/10.1021/jacs.7b02186
https://doi.org/10.1021/jacs.6b12074
https://doi.org/10.1021/ja903726m
https://doi.org/10.1007/s12274-014-0690-x
https://doi.org/10.1016/j.ces.2014.08.052
https://doi.org/10.1016/j.apcatb.2016.01.038
https://doi.org/10.1016/j.apcatb.2016.05.041
https://doi.org/10.1016/j.apcatb.2017.04.021
https://doi.org/10.1016/j.apcatb.2014.09.054
https://doi.org/10.1039/C6CC04997D
https://doi.org/10.1039/C4SC02362E
https://doi.org/10.1021/acscatal.6b02642
https://doi.org/10.1039/c2cc34620f
https://doi.org/10.1021/ja5092672

M4

S R A NURER ARG A 1 B

44
45
46
47
48
49

50
51
52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
71
78
79
80
81
82
83
84
85
86
87

1072

Johnson JA, Luo J, Zhang X, Chen YS, Morton MD, Echeverria E, Torres FE, Zhang J. ACS Catal, 2015, 5: 5283-5291

Wang D, Wang M, Li Z. ACS Catal, 2015, 5: 6852—6857

Zeng L, Liu T, He C, Shi D, Zhang F, Duan C. J A4m Chem Soc, 2016, 138: 3958-3961

Wang D, Li Z. J Catal, 2016, 342: 151-157

Sun D, Li Z. J Phys Chem C, 2016, 120: 19744-19750

Logan MW, Lau YA, Zheng Y, Hall EA, Hettinger MA, Marks RP, Hosler ML, Rossi FM, Yuan Y, Uribe-Romo FJ. Catal Sci Technol, 2016, 6:
5647-5655

Yang C, You X, Cheng J, Zheng H, Chen Y. App! Catal B-Environ, 2017, 200: 673-680

Yu X, Cohen SM. Chem Commun, 2015, 51: 9880-9883

Llabrés i Xamena FX, Corma A, Garcia H. J Phys Chem C, 2007, 111: 80-85

Assi H, Pardo Pérez LC, Mouchaham G, Ragon F, Nasalevich M, Guillou N, Martineau C, Chevreau H, Kapteijn F, Gascon J, Fertey P, Elkaim
E, Serre C, Devic T. Inorg Chem, 2016, 55: 7192-7199

Shi D, Zheng R, Sun MJ, Cao X, Sun CX, Cui CJ, Liu CS, Zhao J, Du M. Angew Chem Int Ed, 2017, 56: 14637-14641

Song T, Zhang P, Zeng J, Wang T, Ali A, Zeng H. Int J Hydrogen Energy, 2017, 42: 26605-26616

Song T, Zhang L, Zhang P, Zeng J, Wang T, Ali A, Zeng H. J Mater Chem A, 2017, 5: 6013—-6018

Gomes SC, Luz I, Llabrés i Xamena FX, Corma A, Garcia H. Chem Eur J, 2010, 16: 11133—-11138

Toyao T, Saito M, Horiuchi Y, Mochizuki K, Iwata M, Higashimura H, Matsuoka M. Catal Sci Technol, 2013, 3: 2092-2097

Hou C, Xu Q, Wang Y, Hu X. RSC Adv, 2013, 3: 19820-19823

Sun D, Liu W, Fu Y, Fang Z, Sun F, Fu X, Zhang Y, Li Z. Chem Eur J, 2014, 20: 4780-4788

Wen M, Mori K, Kamegawa T, Yamashita H. Chem Commun, 2014, 50: 11645-11648

Shen L, Luo M, Huang L, Feng P, Wu L. Inorg Chem, 2015, 54: 1191-1193

Wu ZL, Wang CH, Zhao B, Dong J, Lu F, Wang WH, Wang WC, Wu GJ, Cui JZ, Cheng P. Angew Chem Int Ed, 2016, 55: 4938-4942
Horiuchi Y, Toyao T, Saito M, Mochizuki K, Iwata M, Higashimura H, Anpo M, Matsuoka M. J Phys Chem C, 2012, 116: 20848-20853
Fateeva A, Chater PA, Ireland CP, Tahir AA, Khimyak YZ, Wiper PV, Darwent JR, Rosseinsky MJ. Angew Chem Int Ed, 2012, 51: 7440-7444
Xiao JD, Shang Q, Xiong Y, Zhang Q, Luo Y, Yu SH, Jiang HL. Angew Chem Int Ed, 2016, 55: 9389-9393

Tilgner D, Kempe R. Chem Eur J, 2017, 23: 3184-3190

Xiao JD, Han L, Luo J, Yu SH, Jiang HL. Angew Chem Int Ed, 2018, 57: 1103—-1107

Sun X, Yu Q, Zhang F, Wei J, Yang P. Catal Sci Technol, 2016, 6: 3840-3844

Zhen W, Ma J, Lu G. 4ppl Catal B-Environ, 2016, 190: 12-25

Zhen W, Gao H, Tian B, Ma J, Lu G. ACS App! Mater Interfaces, 2016, 8: 10808-10819

He J, Yan Z, Wang J, Xie J, Jiang L, Shi Y, Yuan F, Yu F, Sun Y. Chem Commun, 2013, 49: 6761

Saha S, Das G, Thote J, Banerjee R. J Am Chem Soc, 2014, 136: 14845-14851

Wang Y, Zhang Y, Jiang Z, Jiang G, Zhao Z, Wu Q, Liu Y, Xu Q, Duan A, Xu C. 4Appl! Catal B-Environ, 2016, 185: 307-314

Zhou JJ, Wang R, Liu XL, Peng FM, Li CH, Teng F, Yuan YP. Appl Surf Sci, 2015, 346: 278-283

Peters AW, Li Z, Farha OK, Hupp JT. ACS Appl Mater Interfaces, 2016, 8: 20675-20681

Su Y, Zhang Z, Liu H, Wang Y. App! Catal B-Environ, 2017, 200: 448457

Liu H, Zhang J, Ao D. App! Catal B-Environ, 2018, 221: 433442

Lin R, Shen L, Ren Z, Wu W, Tan Y, Fu H, Zhang J, Wu L. Chem Commun, 2014, 50: 8533

Shen L, Luo M, Liu Y, Liang R, Jing F, Wu L. Appl Catal B-Environ, 2015, 166-167: 445-453

Bu Y, Li F, Zhang Y, Liu R, Luo X, Xu L. RSC A4dv, 2016, 6: 40560—40566

Bag PP, Wang XS, Sahoo P, Xiong J, Cao R. Catal Sci Technol, 2017, 7: 5113-5119

Zhao CW, Li YA, Wang XR, Chen GJ, Liu QK, Ma JP, Dong YB. Chem Commun, 2015, 51: 15906—-15909

Wang R, Gu L, Zhou J, Liu X, Teng F, Li C, Shen Y, Yuan Y. Adv Mater Interfaces, 2015, 2: 1500037

Hong J, Chen C, Bedoya FE, Kelsall GH, O’Hare D, Petit C. Catal Sci Technol, 2016, 6: 5042-5051

Xu J, Gao J, Wang C, Yang Y, Wang L. App! Catal B-Environ, 2017, 219: 101-108

Kataoka Y, Sato K, Miyazaki Y, Masuda K, Tanaka H, Naito S, Mori W. Energy Environ Sci, 2009, 2: 397-400


https://doi.org/10.1021/acscatal.5b00941
https://doi.org/10.1021/acscatal.5b01949
https://doi.org/10.1021/jacs.5b12931
https://doi.org/10.1016/j.jcat.2016.07.021
https://doi.org/10.1021/acs.jpcc.6b06710
https://doi.org/10.1039/C6CY00054A
https://doi.org/10.1016/j.apcatb.2016.07.057
https://doi.org/10.1039/C5CC01697E
https://doi.org/10.1021/jp063600e
https://doi.org/10.1021/acs.inorgchem.6b01060
https://doi.org/10.1002/anie.201709869
https://doi.org/10.1016/j.ijhydene.2017.09.081
https://doi.org/10.1039/C7TA00095B
https://doi.org/10.1002/chem.200903526
https://doi.org/10.1039/c3cy00211j
https://doi.org/10.1039/c3ra43188f
https://doi.org/10.1002/chem.201304067
https://doi.org/10.1039/C4CC02994A
https://doi.org/10.1021/ic502609a
https://doi.org/10.1002/anie.201508325
https://doi.org/10.1021/jp3046005
https://doi.org/10.1002/anie.201202471
https://doi.org/10.1002/anie.201603990
https://doi.org/10.1002/chem.201605473
https://doi.org/10.1002/anie.201711725
https://doi.org/10.1039/C5CY01716E
https://doi.org/10.1016/j.apcatb.2016.02.061
https://doi.org/10.1021/acsami.5b12524
https://doi.org/10.1039/c3cc43218a
https://doi.org/10.1021/ja509019k
https://doi.org/10.1016/j.apcatb.2015.12.020
https://doi.org/10.1016/j.apsusc.2015.03.210
https://doi.org/10.1021/acsami.6b04729
https://doi.org/10.1016/j.apcatb.2016.07.032
https://doi.org/10.1016/j.apcatb.2017.09.043
https://doi.org/10.1039/c4cc01776e
https://doi.org/10.1016/j.apcatb.2014.11.056
https://doi.org/10.1039/C6RA05522B
https://doi.org/10.1039/C7CY01254C
https://doi.org/10.1039/C5CC06291H
https://doi.org/10.1002/admi.201500037
https://doi.org/10.1039/C5CY01857A
https://doi.org/10.1016/j.apcatb.2017.07.046
https://doi.org/10.1039/b814539c

REFR: b2 2018 FF 48 % oM

88

89
90
91
92
93
94
95
96
97
98
99
100

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

119
120
121
122
123
124
125
126
127
128
129
130

Kataoka Y, Miyazaki Y, Sato K, Saito T, Nakanishi Y, Kiatagwa Y, Kawakami T, Okumura M, Yamaguchi K, Mori W. Supramol Chem, 2011,
23: 287-296

Miyazaki Y, Kataoka Y, Mori W. J Nanosci Nanotech, 2012, 12: 439-445

Wang C, deKrafft KE, Lin W. J Am Chem Soc, 2012, 134: 7211-7214

Toyao T, Saito M, Dohshi S, Mochizuki K, Iwata M, Higashimura H, Horiuchi Y, Matsuoka M. Chem Commun, 2014, 50: 6779-6781
Pullen S, Fei H, Orthaber A, Cohen SM, Ott S. J Am Chem Soc, 2013, 135: 16997-17003

Hou CC, Li TT, Cao S, Chen Y, Fu WF. J Mater Chem A, 2015, 3: 10386-10394

Kim D, Whang DR, Park SY. J Am Chem Soc, 2016, 138: 8698-8701

Wu P, Guo X, Cheng L, He C, Wang J, Duan C. Inorg Chem, 2016, 55: 8153-8159

Zhou T, Du Y, Borgna A, Hong J, Wang Y, Han J, Zhang W, Xu R. Energy Environ Sci, 2013, 6: 3229-3234

Sasan K, Lin Q, Mao CY, Feng P. Chem Commun, 2014, 50: 10390-10393

Toyao T, Saito M, Dohshi S, Mochizuki K, Iwata M, Higashimura H, Horiuchi Y, Matsuoka M. Res Chem Intermed, 2016, 42: 7679-7688
Li Z, Xiao JD, Jiang HL. ACS Catal, 2016, 6: 53595365

Nasalevich MA, Becker R, Ramos-Fernandez EV, Castellanos S, Veber SL, Fedin MV, Kapteijn F, Reek JNH, van der Vlugt JI, Gascon J.
Energy Environ Sci, 2015, 8: 364-375

Meyer K, Bashir S, Llorca J, Idriss H, Ranocchiari M, van Bokhoven JA. Chem Eur J, 2016, 22: 13894-13899

Liu XL, Wang R, Zhang MY, Yuan YP, Xue C. APL Mater, 2015, 3: 104403

Chen YF, Tan LL, Liu JM, Qin S, Xie ZQ, Huang JF, Xu YW, Xiao LM, Su CY. App! Catal B-Environ, 2017, 206: 426433

Jin Z, Yang H. Nanoscale Res Lett, 2017, 12: 539-549

Wu P, Jiang M, Li Y, Liu Y, Wang J. J Mater Chem A, 2017, 5: 7833-7838

Feng Y, Chen C, Liu Z, Fei B, Lin P, Li Q, Sun S, Du S. J Mater Chem A, 2015, 3: 7163-7169

Zhao J, Wang Y, Zhou J, Qi P, Li S, Zhang K, Feng X, Wang B, Hu C. J Mater Chem A, 2016, 4. 7174-7177

Wang Y, Yu Y, Li R, Liu H, Zhang W, Ling L, Duan W, Liu B. J Mater Chem A4, 2017, 5: 20136-20140

Dong XY, Zhang M, Pei RB, Wang Q, Wei DH, Zang SQ, Fan YT, Mak TCW. Angew Chem Int Ed, 2016, 55: 2073-2077

Zhang ZM, Zhang T, Wang C, Lin Z, Long LS, Lin W. J Am Chem Soc, 2015, 137: 3197-3200

Kong XIJ, Lin Z, Zhang ZM, Zhang T, Lin W. Angew Chem Int Ed, 2016, 55: 6411-6416

Guo W, Lv H, Chen Z, Sullivan KP, Lauinger SM, Chi Y, Sumliner JM, Lian T, Hill CL. J Mater Chem A, 2016, 4: 5952-5957

Hu XL, Sun CY, Qin C, Wang XL, Wang HN, Zhou EL, Li WE, Su ZM. Chem Commun, 2013, 49: 3564-3566

Wang G, Sun Q, Liu Y, Huang B, Dai Y, Zhang X, Qin X. Chem Eur J, 2015, 21: 2364-2367

Wang G, Liu Y, Huang B, Qin X, Zhang X, Dai Y. Dalton Trans, 2015, 44: 16238-16241

Horiuchi Y, Toyao T, Miyahara K, Zakary L, Van DD, Kamata Y, Kim TH, Lee SW, Matsuoka M. Chem Commun, 2016, 52: 5190-5193
Chi L, Xu Q, Liang X, Wang J, Su X. Small, 2016, 12: 1351-1358

Paille G, Gomez-Mingot M, Roch-Marchal C, Lassalle-Kaiser B, Mialane P, Fontecave M, Mellot-Draznieks C, Dolbecq A. J Am Chem Soc,
2018, 140: 3613-3618

An Y, Liu Y, An P, Dong J, Xu B, Dai Y, Qin X, Zhang X, Whangbo MH, Huang B. Angew Chem Int Ed, 2017, 56: 3036-3040

Fu Y, Sun D, Chen Y, Huang R, Ding Z, Fu X, Li Z. Angew Chem Int Ed, 2012, 51: 3364-3367

Sun D, Fu Y, Liu W, Ye L, Wang D, Yang L, Fu X, Li Z. Chem Eur J, 2013, 19: 14279-14285

Sun D, Liu W, Qiu M, Zhang Y, Li Z. Chem Commun, 2015, 51: 2056-2059

Lee Y, Kim S, Kang JK, Cohen SM. Chem Commun, 2015, 51: 5735-5738

Wang D, Huang R, Liu W, Sun D, Li Z. ACS Catal, 2014, 4: 4254-4260

Xu HQ, Hu J, Wang D, Li Z, Zhang Q, Luo Y, Yu SH, Jiang HL. J Am Chem Soc, 2015, 137: 13440—13443

Liu Y, Yang Y, Sun Q, Wang Z, Huang B, Dai Y, Qin X, Zhang X. ACS Appl Mater Interfaces, 2013, 5: 7654-7658

Zhang H, Wei J, Dong J, Liu G, Shi L, An P, Zhao G, Kong J, Wang X, Meng X, Zhang J, Ye J. Angew Chem Int Ed, 2016, 55: 14310-14314
Aziz A, Ruiz-Salvador AR, Hernandez NC, Calero S, Hamad S, Grau-Crespo R. J Mater Chem A, 2017, 5: 11894—-11904

Chen D, Xing H, Wang C, Su Z. J Mater Chem A, 2016, 4: 2657-2662

Luo T, Zhang J, Li W, He Z, Sun X, Shi J, Shao D, Zhang B, Tan X, Han B. ACS A4ppl Mater Interfaces, 2017, 9: 41594-41598

1073


https://doi.org/10.1080/10610278.2010.527976
https://doi.org/10.1166/jnn.2012.5348
https://doi.org/10.1021/ja300539p
https://doi.org/10.1039/c4cc02397h
https://doi.org/10.1021/ja407176p
https://doi.org/10.1039/C5TA01135C
https://doi.org/10.1021/jacs.6b04552
https://doi.org/10.1021/acs.inorgchem.6b01267
https://doi.org/10.1039/c3ee41548a
https://doi.org/10.1039/C4CC03946G
https://doi.org/10.1007/s11164-016-2652-2
https://doi.org/10.1021/acscatal.6b01293
https://doi.org/10.1039/C4EE02853H
https://doi.org/10.1002/chem.201601988
https://doi.org/10.1063/1.4922151
https://doi.org/10.1016/j.apcatb.2017.01.040
https://doi.org/10.1186/s11671-017-2311-6
https://doi.org/10.1039/C7TA01070B
https://doi.org/10.1039/C5TA00136F
https://doi.org/10.1039/C6TA00431H
https://doi.org/10.1039/C7TA06341E
https://doi.org/10.1002/anie.201509744
https://doi.org/10.1021/jacs.5b00075
https://doi.org/10.1002/anie.201600431
https://doi.org/10.1039/C6TA00011H
https://doi.org/10.1039/c3cc39173f
https://doi.org/10.1002/chem.201405047
https://doi.org/10.1039/C5DT03111G
https://doi.org/10.1039/C6CC00730A
https://doi.org/10.1002/smll.201503526
https://doi.org/10.1021/jacs.7b11788
https://doi.org/10.1002/anie.201612423
https://doi.org/10.1002/anie.201108357
https://doi.org/10.1002/chem.201301728
https://doi.org/10.1039/C4CC09407G
https://doi.org/10.1039/C5CC00686D
https://doi.org/10.1021/cs501169t
https://doi.org/10.1021/jacs.5b08773
https://doi.org/10.1021/am4019675
https://doi.org/10.1002/anie.201608597
https://doi.org/10.1039/C7TA01278K
https://doi.org/10.1039/C6TA00429F
https://doi.org/10.1021/acsami.7b13900

HUARESE: )R AT HUMEZPRHE e A6 H (0 5

131 Wang S, Yao W, Lin J, Ding Z, Wang X. Angew Chem Int Ed, 2014, 53: 1034-1038

132 Fei H, Sampson MD, Lee Y, Kubiak CP, Cohen SM. Inorg Chem, 2015, 54: 6821-6828

133 Chambers MB, Wang X, Elgrishi N, Hendon CH, Walsh A, Bonnefoy J, Canivet J, Quadrelli EA, Farrusseng D, Mellot-Draznieks C, Fontecave
M. ChemSusChem, 2015, 8: 603-608

134 Zhao J, Wang Q, Sun C, Zheng T, Yan L, Li M, Shao K, Wang X, Su Z. J Mater Chem A, 2017, 5: 12498-12505

135 Lee Y, Kim S, Fei H, Kang JK, Cohen SM. Chem Commun, 2015, 51: 16549—16552

136  Wang C, Xie Z, deKrafft KE, Lin W. J Am Chem Soc, 2011, 133: 13445-13454

137 Kajiwara T, Fujii M, Tsujimoto M, Kobayashi K, Higuchi M, Tanaka K, Kitagawa S. Angew Chem Int Ed, 2016, 55: 2697-2700

138 Choi KM, Kim D, Rungtaweevoranit B, Trickett CA, Barmanbek JTD, Alshammari AS, Yang P, Yaghi OM. J Am Chem Soc, 2017, 139: 356—
362

139 Zhang S, Li L, Zhao S, Sun Z, Hong M, Luo J. J Mater Chem A, 2015, 3: 15764-15768

140 Zhang S, Li L, Zhao S, Sun Z, Luo J. Inorg Chem, 2015, 54: 8375-8379

141 Ryu UJ, Kim SJ, Lim HK, Kim H, Choi KM, Kang JK. Sci Rep, 2017, 7: 612

142 Huang R, Peng Y, Wang C, Shi Z, Lin W. Eur J Inorg Chem, 2016, 2016: 4358-4362

143 Liu Q, Low ZX, Li L, Razmjou A, Wang K, Yao J, Wang H. J Mater Chem A, 2013, 1: 11563-11569

144 Li R, Hu J, Deng M, Wang H, Wang X, Hu Y, Jiang HL, Jiang J, Zhang Q, Xie Y, Xiong Y. Adv Mater, 2014, 26: 4783-4788

145 Wang S, Wang X. Appl Catal B-Environ, 2015, 162: 494-500

146 Wang M, Wang D, Li Z. App! Catal B-Environ, 2016, 183: 47-52

147 Yan S, Ouyang S, Xu H, Zhao M, Zhang X, Ye J. J Mater Chem A, 2016, 4: 15126-15133

148 Crake A, Christoforidis KC, Kafizas A, Zafeiratos S, Petit C. App! Catal B-Environ, 2017, 210: 131-140

149 Maina JW, Schiitz JA, Grundy L, Des Ligneris E, Yi Z, Kong L, Pozo-Gonzalo C, lonescu M, Dumée LF. ACS Appl Mater Interfaces, 2017, 9:
35010-35017

150 Shi L, Wang T, Zhang H, Chang K, Ye J. Adv Funct Mater, 2015, 25: 5360-5367

151 Wang S, Lin J, Wang X. Phys Chem Chem Phys, 2014, 16: 14656—14660

152 Liu S, Chen F, Li S, Peng X, Xiong Y. 4ppl Catal B-Environ, 2017, 211: 1-10

153 Khaletskaya K, Pougin A, Medishetty R, Rosler C, Wiktor C, Strunk J, Fischer RA. Chem Mater, 2015, 27: 7248-7257

154 Wang S, Guan BY, Lu Y, Lou XW. J Am Chem Soc, 2017, 139: 17305-17308

155 deKrafft KE, Wang C, Lin W. Adv Mater, 2012, 24: 2014-2018

156 Mondal I, Pal U. Phys Chem Chem Phys, 2016, 18: 4780-4788

157 Xiao JD, Jiang HL. Small, 2017, 13: 1700632

158 Lan M, Guo RM, Dou Y, Zhou J, Zhou A, Li JR. Nano Energy, 2017, 33: 238-246

159 Lan Q, Zhang ZM, Qin C, Wang XL, Li YG, Tan HQ, Wang EB. Chem Eur J, 2016, 22: 15513-15520

160 Chen Y, Wang D, Deng X, Li Z. Catal Sci Technol, 2017, 7: 48934904

161 Yu X, Wang L, Cohen SM. CrystEngComm, 2017, 19: 41264136

162 Wang W, Xu X, Zhou W, Shao Z. Adv Sci, 2017, 4: 1600371

163 Maina JW, Pozo-Gonzalo C, Kong L, Schiitz J, Hill M, Dumée LF. Mater Horiz, 2017, 4: 345-361

164 Wang H, Zhu QL, Zou R, Xu Q. Chem, 2017, 2: 52-80

165 Kaneti YV, Tang J, Salunkhe RR, Jiang X, Yu A, Wu KCW, Yamauchi Y. Adv Mater, 2017, 29: 1604898

166 LiY, Xu H, Ouyang S, Ye J. Phys Chem Chem Phys, 2016, 18: 7563-7572

167 Falcaro P, Ricco R, Yazdi A, Imaz I, Furukawa S, Maspoch D, Ameloot R, Evans JD, Doonan CJ. Coordin Chem Rev, 2016, 307: 237-254

168 Dhakshinamoorthy A, Asiri AM, Garcia H. Angew Chem Int Ed, 2016, 55: 5414-5445

169 Babu VJ, Vempati S, Uyar T, Ramakrishna S. Phys Chem Chem Phys, 2015, 17: 2960-2986

170  Wang S, Wang X. Small, 2015, 11: 3097-3112

171 Huang G, Chen Y, Jiang H. Acta Chim Sin, 2016, 74: 113-129

172 Yang Q, Xu Q, Jiang HL. Chem Soc Rev, 2017, 46: 4774-4808

173 Jiao L, Wang Y, Jiang HL, Xu Q. Adv Mater, 2017, 112: 1703663

1074


https://doi.org/10.1002/anie.201309426
https://doi.org/10.1021/acs.inorgchem.5b00752
https://doi.org/10.1002/cssc.201403345
https://doi.org/10.1039/C7TA02611K
https://doi.org/10.1039/C5CC04506A
https://doi.org/10.1021/ja203564w
https://doi.org/10.1002/anie.201508941
https://doi.org/10.1021/jacs.6b11027
https://doi.org/10.1039/C5TA03322E
https://doi.org/10.1021/acs.inorgchem.5b01045
https://doi.org/10.1038/s41598-017-00574-1
https://doi.org/10.1002/ejic.201600064
https://doi.org/10.1039/c3ta12433a
https://doi.org/10.1002/adma.201400428
https://doi.org/10.1016/j.apcatb.2014.07.026
https://doi.org/10.1016/j.apcatb.2015.10.037
https://doi.org/10.1039/C6TA04620G
https://doi.org/10.1016/j.apcatb.2017.03.039
https://doi.org/10.1021/acsami.7b11150
https://doi.org/10.1002/adfm.201502253
https://doi.org/10.1039/c4cp02173h
https://doi.org/10.1016/j.apcatb.2017.04.009
https://doi.org/10.1021/acs.chemmater.5b03017
https://doi.org/10.1021/jacs.7b10733
https://doi.org/10.1002/adma.201200330
https://doi.org/10.1039/C5CP06292F
https://doi.org/10.1002/smll.201700632
https://doi.org/10.1016/j.nanoen.2017.01.046
https://doi.org/10.1002/chem.201602127
https://doi.org/10.1039/C7CY01653K
https://doi.org/10.1039/C7CE00398F
https://doi.org/10.1002/advs.201600371
https://doi.org/10.1039/C6MH00484A
https://doi.org/10.1016/j.chempr.2016.12.002
https://doi.org/10.1002/adma.201604898
https://doi.org/10.1039/C5CP05885F
https://doi.org/10.1016/j.ccr.2015.08.002
https://doi.org/10.1002/anie.201505581
https://doi.org/10.1039/C4CP04245J
https://doi.org/10.1002/smll.201500084
https://doi.org/10.6023/A15080547
https://doi.org/10.1039/C6CS00724D
https://doi.org/10.1002/adma.201703663

REFR: b2 2018 FF 48 % oM

174 Zhu J, Li PZ, Guo W, Zhao Y, Zou R. Coordin Chem Rev, 2018, 359: 80-101

175 Liang Z, Qu C, Xia D, Zou R, Xu Q. Angew Chem Int Ed, 2018, doi: 10.1002/anie.201800269

176 Fang X, Shang Q, Wang Y, Jiao L, Yao T, Li Y, Zhang Q, Luo Y, Jiang HL. 4dv Mater, 2018, 30: 1705112
177 Liu H, Xu C, Li D, Jiang HL. Angew Chem Int Ed, 2018, 57: 5379-5383

Metal-organic frameworks for photocatalysis

Juan-Ding Xiao"?, Dandan Li', Hai-Long Jiang'’

! Hefei National Laboratory for Physical Sciences at the Microscale, CAS Key Laboratory of Soft Matter Chemistry, Collaborative Innovation Center
of Suzhou Nano Science and Technology, Department of Chemistry, University of Science and Technology of China, Hefei 230026, China

* Key Laboratory of Neutronics and Radiation Safety, Institute of Nuclear Energy Safety Technology, Chinese Academy of Sciences, Hefei 230031,
China

*Corresponding author (email: jianglab@ustc.edu.cn)

Abstract: As a relatively new class of crystalline porous materials, metal-organic frameworks (MOFs) possess high

porosity, large BET surface area, and structural diversity and tailorability. Many MOFs feature semiconductor-like

behavior, and their crystalline/perfect structures inhibit the recombination of photogenerated electron-hole pairs.

Moreover, the porous structure of MOFs greatly facilitates the rapid utilization of charge carriers. Therefore, MOFs have

earned more and more interest toward photocatalysis in recent years. In this review, we summarize recent progress of

MOF-based catalysts for diverse photocatalytic reactions, including dye degradation, organic transformation, hydrogen

production by water splitting, water oxidation, as well as carbon dioxide reduction, etc. In addition, the photocatalysis

over MOF-pyrolyzed derivatives have been briefly introduced as well. Finally, the further development and challenge in

MOF photocatalysis are discussed.

Keywords: metal-organic frameworks, photocatalysis, water splitting, carbon dioxide reduction, organic transforma-
tions
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