WA SEL L A S
( )
NEF O %

1111} y 44' ‘é gz ﬂs i‘j‘



B FORH S BOAR R AR U B R
W HE SR Tk
( FF)

FEA T

4 F 8 K ¥

b



B E N

K, REERMAREMLEIREE TR EEOT AR, EEE LD
BARKIYM . A4 i3 E 480 iE BRAE R AL R A WAL BT — R I E ML RS,
BERBOEAE R B E A R AWM R . &5 X B A RS %5057 5E
MR TR, RN AIAL RS A R G540, AR K S F B F 9% 44
MEFANE ERESES, W RO ESNEATH TE ST T ME. £
BURAMREWMIE GF 0 3) ith, ERNARESRE. S8, SR
W, 3R 45 F, BAESR T HARAR S EMTT AN, AN, KT
SR SUR A BT TR S IR . A2 B OUE B 7 We O A A 2 (R 2 P i A 22
RIETTIR, RT3 [ 22 1K) 2 AR A R ) 16 T 3 A WA 22 WF 50 o 3 4 Sk B
BOEHHLL.

AP YRR MBS TN ERAL . S TR, BAFR2%. MEE
FRMRFAHREON. B AL SR LR RS, BT R A 36 5 iR
M54,

EHEMS% B (CIP) ¥t

BB EWALS / D BAESR. —IL5t. Bl2dfiist, 2019.7
ISBN 978-7-03-060762-1

[. OBt 0. DO~ WM. ORMEEEG-BEY V. DO63LS5
T RS [ 508 CIP Bl (2019) 4 043691 5

WHERE: k5 W FRM & M/ Tesst. BT
TALP 4. Rk AR/ @ikit. B Eikit

A4 % e BB R

dbRUR BRARIL T 16 &
HFBCERES : 100717

http: //www.sciencep.com

R ABXRBA IR & EIR
Rl RAT & M R 8
sk

20194E7 A% — fR JFA: 8801230 1/16
2020 4F 3 A KEIR]  EIgk: 47 12
¥ 1372000

Effr: 398.00T ( £. Tif)
COn EPAE Bk AR, AL 5 54



AR EVH TEMNOZHENEE ZRIMEE, QRS RETE. MEBESS
HE AT SRR, AL, RN E. POt ERMOLE. B AR, RESIEAET
RN TR . HAT, WEIRZ FEH LA R B ERC AL R SRt ST SUs i 7 3E% ER K TAE,
A — SR MR AL DL R & R A PSR T A E R, BERES AR 2. RENHR
REME MR EHEMEREES T IERNEE.

B NRMEEER, RESJAERERMRSYIREMT — RN EENEXREN (RALRE
W), DEARESVHRT—E R —EENAAER, RENH TRARSYNAIIRER
Rt G, BIRARGYMEIRERINK, BRNAKTR, Bamit kR T EA s A R
YA BRI L R

ARG %R N N EEAR SCHT BT BT A AR BEE m e RN EZNSEME, AMAB

FHARAE ML R
Ao

201943 A 15 H



BLfL A (coordination polymer) & —2H &85 FAIA VLA A 2 (BB T AL AL 58 B HE R B
BE 48R, —ERRE=EMNBSEHMNREYNSER. BT ESFEREMAMRERTEGE, Az
REVWiit 5. &, DRt AS MARRCRARMAY . &ELTE. RS
FURIIF RIS #O, HAF TR T OHE . B, A% MEMLE. AR¥%EZ
MERNTE, ML, RIS, Kb, FERMELF. %, RN, RRIRSE TR R R
T, BEA A ILRER DR AR S AN REAA R A S 7EE HENRTE B
HR T RIIKTEEY. A REBAVAERTEOEE, B3 1991 FkirBmE R (Ray
%), 2000 FHWFERY . ZKE. HABERDN (BAILFEHEY, 2013 FhXHEFERE (BAL
WY K 2017 ERRAN . RAMEREN (ERB-FIVHEZEMED) %, FEHNRERAMLE. K&
EPNF R FRRILES M =R RSV SR, BENEZSERE —BEIIRENA
ReAL R A7 & 7 s R ) E A

N TEHEAA S ARSI REREVAERMEIRIRANR R, 42 RBRE A S
TAEEERMEEDERAT it AT TR, RIVRBADEER —MLBLE. REHK
BRECAL S S R R 1548, NEAZREMRRTTEmR. S5, et 5NN RIRET
A%, WAL, ANERAREDWEFRAMA RRESE ., ZHERBNE—ENFX T
WAL, AFERVEEMRRITER. St 51R%E. £ A2 NERALREWHE T RELH
MIRAIZRET, FERGCRAB TR E, BINZRARE TAB.

AHaRE. TH =/ 688, 4HR. BEESNAR. ARt 14 8, FEY KA
REVNHER GRS RS, FHhREWBRLREMRTER, MEdk. RY5RELRE
IR BHE S SR 11 B, FEAFERMAREYN GG LESHINGH. RARESWIIRHRE
) By e AL R AR50 : ERe SR AR E, 320 &, AARRZ TRAREGWEL
FHRELMNA, RURESVRE. BEERE AN, RAERSMIEAEEENE, ZARMRS
VIR Pt RE BRI, A RECAL IR EVAERIEY) 22 510, iAokl RZTHIAN X B o 1 Sz A
L. ABEEAAELRET LA E Ry BN PR, JsRIMBIBEE R ES, XNF R
K, NAETH RS TN EERA RS-SRS SHREL RSt SN HBEA EERNE
FEN.

APHEF Y NEREREES, BERFEFWERERT%, HNFHEHARAKN=1IL



- iv e RARGWHE ( EM)

MREHAK RS 5RE R (FREIRERG AR RER) . AHEREGILETEESOHES T 5/
FEBMASEE, NEM . B5. BRI BRIENEZ, A0 TRFR57E. fEik, WEAES
ERMEERFEBEORE IO HEE ! SR B RFERE L BURER L. ®iabit. PR
Bt = B R FRARBUERA5 (KK F73CRF | R 7 H RSCRL B S T i 4601 2 B Al g 47 L Rt A2 o i A+ HE
—U1% 5 BEEAREREHZMEARTER. SGdBREPAT US55, ot EER
W 5RBREMGER TR ZHI B R ZMEENT. REBN+25 7, Bl THEMEEK
FHR, iR R AER S, BOEEHE VR L.

A5 RS B E R R EAR AR E RS R B, MG 7RI RFENEFRMR S 2
PRRF FLAENTRI R S SRR, R — IR R

I 2F
201943 A 15 H



)23
BE
% 0 ﬁ Rﬁﬁ%&ﬁi& ................................................................................................................ 001
0.1 m&x%%%ﬁx ............................................................................................................... 001
02 R&%é%mﬂfi ............................................................................................................... 001
0.3 ﬁ_ﬁﬁgm{ﬁﬁ%% ............................................................................................................... 003
0.3.1 IRMOF %ﬁlj .................................................................................................................. 003
0.3.2 HKUST-1 %\yﬂ ............................................................................................................... 006
0.3.3 MIL fnyu ...................................................................................................................... 007
034 ZIF %flj ....................................................................................................................... 009
0.3.5 UiO %\yﬂ ...................................................................................................................... 015
03.6 PCP f.\&‘]] ...................................................................................................................... 016
0.3.7  PON R et et e e e et 018
04 mﬁ[%é%%ﬁﬁﬁ& ............................................................................................................ 021
04.1 %%%&ﬁ% ................................................................................................................ 021
042 f%ﬁﬁiﬁ&‘: ................................................................................................................ 021
T LR onya s R 022
g%iﬁ .................................................................................................................................. 023
A B R
% 1 ﬁ Eﬁ{i‘iﬁ‘%%éﬁﬁﬁﬁ ........................................................................................................... 029
1.1 AREAIRSYAGERIEURHAY «-----oroererrsrsnmamatetsmiiotioteissiiiurttessossistitass st sesssssanses 029
111 SMEEF R MIEIRBHIBLBLIT --+oevoesssranserenessanunsnsnnsssssssasssasssssssssssanssonasssessssssasssasssssesanses 029
1.1.2 gﬂﬁg ............................................................................................................................. 030
| % ] T P E PP E PP PP PP P PP 032
1.1.4 *ﬁm?ﬂj\ B‘ﬂz?ﬂj% ........................................................................................................... 033
1.2 A NI MM ITIE orrvesevnanstnnasnnsunstosssssstonsmssensnyiosssassssssesanonesssssnssnssssnssnsssiosesssasssssansoneass 033
1.2.1 %ﬁf\j% .................................................................................................................... 033
122 @ﬁ& .......................................................................................................................... 033
123 ka (;@?ﬁ]ﬁ%) R R TR P P PR PP PR 034
1.2.4 ﬂ%& .......................................................................................................................... 034
1.2.5 ﬁlﬁﬁﬂﬁéﬁi(i .............................................................................................................. 034
126 ﬁﬂﬂ%‘%ﬁi& ................................................................................................................. 035
12.7 EE{»K%%‘EEY% ................................................................................................................. 035
13 AIRPREIIRAIIITREG <+ ooncorocsmncosessisnossssvsbassnshorvtetsetsossisustonstssssssengeassss s sossansssss sssussanssssssnns 035
1.3.1 %?ﬁw‘%%mﬁmﬁmﬁ ..................................................................................................... 036
132 ﬁﬁ?ﬁ%ﬁlﬁ ................................................................................................................. 036
133 HFIERE NI R RV A FRIENG -+ ororeeesrsermmranmennsusnsssassassosaranssinssssssnsinnsssnssssssssssassenssssnsanses 036
1.3.4 E{%m&%mgﬁmﬁﬁ% ............................................................................................... 037
1.4 %ﬂ@m&%%%%&mﬂi .................................................................................................... 037
1.4.1 J’é‘?f”ﬁ‘]%uﬁ .................................................................................................................... 037

142 &E Eﬁ]ﬁ?"ﬁ‘] .................................................................................................................... 038



- vi - RAIESWAE ( Eff)

143 @ﬁ}ﬁﬁﬁﬁzﬂﬁl ................................................................................................................. 038
1.4.4 ﬁﬁj%?‘ﬂ‘]ﬁ?ﬂl‘lﬂ .............................................................................................................. 038
145 ﬁmmﬁgmﬁ] .................................................................................................................... 038
?‘%Xﬁk ................................................................................................................................... 038
W2 BRI B TLIRLITBRG - -oeeconereonrosesonossounussanans sossn asusmtos savsesusonsimunassesssdsd fssuhsisess sonesss 040
21 m%?ﬂgﬁ ...................................................................................................................... 041
21.3 ﬁ}g%% ....................................................................................................................... 041
D12 G A LR B B v e e e et et e 043
21.3 ﬁ}g!‘a%%ﬂa g¥ ........................................................................................................... 046
279 m%?@gﬁ ...................................................................................................................... 047
29 fﬁj$36m13}§ %% ......................................... e S L S i e Ao 047
232 %@I}H%% .................................................................................................................... 050
23 q:ﬁ,:ﬁﬁﬁ ...................................................................................................................... 051
31 ﬁmm?ﬂ] ....................................................................................................................... 051
2139 %‘_‘Fﬁﬁg ....................................................................................................................... 052
233 N—fj‘i‘ﬂ'ﬂié‘% ................................................................................................................. 052
D34 BRI ;T vv v vvrrrorr e s e e e e e e e e 053
.35 A B IBR <« e 054
D36 TRAPTE svvovovevessnssssrtsctansunnsvnnnnnssssss aisnsenssnssssnonsssanasssssssssussnsenesanrssnssssnsnssassssaionsnnesesssssnsssn 055

P mﬁ% .......................................................................................................................... 056
D4 B T L NE +v e e e e e e e 057
2.5 Eﬁﬁﬂm ......................................................................................................................... 058
2.6 ‘ng!: .................................................................................................................................. 060
%%Xﬁ ................................................................................................................................... 060
HIN SRENIEERNE SR IEETIREIEE - o v erer 063
2| E%&%B{J%)‘L . ﬁl,‘l_i . ﬁ%&ﬁ%ﬂ;{kfﬁﬁ ......................................................................... 064
3.1.1 }géﬁﬁ{gﬁﬁmi)‘(&ﬁﬁ .................................................................................................. 064
3.12 fééﬁﬁf@’fﬁﬂ‘]ﬁ% ........................................................................................................... 065
313 JEB IR TTBILIRM I - oooooreeerrerssosrmanioossastiussonsssseionsssmisesssetinssvssssssssssrenssssssnersossssssensons 066
3.2 %mﬁ%&%ﬁﬁ ................................................................................................................... 067
3.2.1 giﬁ/%,}%gﬂj MOF H{J;j\:mfééﬁjzfém ............................................................................. 067
399 ﬁmgﬂﬁgﬁéﬁﬁ{ﬁ% ........................................................................................................ 073
3.2:3 %i%%&gﬂj MOF &g;&mﬁ%m{%ﬁﬁ ............................................................................. 075
3.3 O T A ARl v e rm e e e 076
33.1 BETRGHIF TS A RRABHE +-cvvoeeeervmrorttttii e 076
339 EETEWWEEEE%&1@W ............................................................................................ 078
3.4 E%&gﬁ ......................................................................................................................... 080
34.1 Eéﬁiﬁﬁ%%ﬁ& ........................................................................................................ 080
3.4.2 Eéﬂi;ﬁ‘mm%§& ........................................................................................................ 084
3.5 %ﬁﬁ%ﬁz% ................................................................................................................... 088
3.6 WE%&%%B}%EE ...................................................................... o 1 s e e i sie 2 obi IS TR 091
3.7 JEATAB BRI R 2L oo 096
3.7 0 A T T v v r e e 096
399 ?LTU]‘E@TE .................................................................................................................... 097
3.7.3 l’&?ﬂJ ............................................................................................................................. 097
3.74 &M{EE ....................................................................................................................... 098
395 H%%Rﬁ‘ ....................................................................................................................... 098
396 Egmg&ﬁguﬁﬂi ........................................................................................................ 098
3.8 E’%ﬁi{@‘ﬁﬁ%%ﬁfiﬁ& .......................................................................................................... 099

351 JEUE S BB R JiEh  -newsvwonns s s cnsavneus s oussssncmsanssas shans anatoms PN L5 HSTUD Sim S8 $XH R VTS ESN SRS RS 100



B ¢ Vii *

3.82 E&E%ﬁk{éﬁﬁimﬁ% .................................................................................................. 101
3.83 E%ﬁﬁﬁﬁﬁﬁﬁﬁi ........................................................................................................ 101
384 Eﬁﬁﬁﬁ& ................................................................................................................. 103
39 E’\%—‘ﬁﬁﬁ ......................................................................................................................... 104
BRI RR <o v e e 106
AT BB ESYHROEBAIRAD TR oo rrr e 112
4.1 gl‘%‘ .................................................................................................................................. 112
4.2 $‘HEI|3§]J$-BEBE‘(J%’E$H “%?ﬂ]ﬁ?}“” H@E%ﬁﬁﬁ ......................................................................... 113
43 NG B BT T BT +oveveeverrr et e 117
4.4 :fﬂ"%uﬁﬁ%?ﬁ#ﬁ .......................................................................................................... 119
4.4.1 Eﬂﬁﬁ-ﬂ!ﬁ‘wﬁfﬁﬂ .............................................................................................................. 121
4.4.2 ﬂj}%ﬁ .................................................................................................................... 122
R I~ by =475 R P 123
444 —HMHOE BT ES REALIE SIS <o oreovrerrerrrerero 124
4.5 SANFIPUMT A R I TREHL ovveensonsantunsusserianiotuuerstssonntisssstusiosnsttssisssssnessssbasssenssnssbssiessnassss 131
4.6 H B TRBI FATHRALIE «+-vvvovrvmrrmnerrr e e e 133
47 HUl A BB T B HEAS AR - cvr v 136
4.8 H A B B T B A A A et 139
49 E\% .................................................................................................................................. 145
g{i’e]‘cﬁ ................................................................................................................................... 145
E5E TH/BEREBAWMENETER e s R T AT A e S AN RS 152
5.1 %’[%’ .................................................................................................................................. 152
52 %ﬂﬁ%kﬁ%%ﬂ%ﬁ&ﬁ%ﬁi ........................................................................................... 152
591 m]& ............................................................................................................................ 152
522 ARFEIEBIRII T HHAL G - vvvvrrrrrrrr s e 153
5§23 /J\gé ............................................................................................................................. 157
53 %mgﬁ/ﬁﬁmmig%ﬂﬁgmmiggi ............................................................................ 158
5§31 *ﬁﬁs ................... R 158
532 I%%ﬁ;u@[g? .............................................................................................................. 159
533 /J\ZE ............................................................................................................................. 171
g%iﬁ .................................................................................................................................. 171
L R0 M S 24 5 Lb otk B, R OU S PR RRER——— 176
6.1 gl%‘ .................................................................................................................................. 176
6.2 uﬁﬁgﬁmﬁ% ................................. SEes e e s e e s s e S RS R St e e R e S RN A et e e e 197
62.1 AT EINBES B A HIHELE oo e 177
622 HEATEEAM A BES B HIHEZE oo 184
6.2.3 Ui E AR R R G B A IAELE e 186
6.3 T RE S R A B LHEZE ~+ v e 187
63.1 HAEEAAHA N SR B HIHELE oo 187
632 AR B B NIELE o 189
6.4 %E%?Lmﬁz%%%%ﬁiﬁﬁﬂﬁﬁﬁﬁﬁ ..................................................................................... 191
3 U LR P 196
IR AEDEIT ORI IR GUIEICRB I <+ --o5oo- sesscossessavrsssovwssmsnans ssmensasasssdssshas sonssassunsnssaasanss 199
7.1 VBRI R GEH FLEIES e 199
714 %ﬁm{ﬁ%%%m%mgm ............................................................................................... 200
712 FHRA B SYIEIEIT IR oo s 201
713 BB S YIEIASAT TR » oo 203
714 FHEAIRESVIRIEIRTFEIFIT - oo 203
7.2 ;ﬁm&%é%g@ﬁﬂ; .......................................................................................................... 205

73 B RFIST AR RO A MIIIMIL -+ v voovrerreesreesieesireioisesiessteesaesneestreeabe e e 206



« viii « BAIREWAE ( £/ )

73.1 BB B G R B B S IR e 207
732 EH RN NERE R R B S PR IHMII <o eererrrrrrtiiiiiiiiiii i 210
733 BEEHERAEIREEBERE I TMERCAL T SR oo 212
g%jﬁk ................................................................................................................................... 214
WEE EEIMAWIMANATIEL - rorooovrccsmcessonacassirersinnensinsanonissssrm sesssrsensnnansanassassesssensensananssnssssasasss 218
8.1 B RGN/ BI B B A T - 218
81,1 K TR TR s < v 218

g 19 gﬁagm%& .............................................................................................................. 220
813 B g v v v v v e e e 224

8. 1.4 BT B T v e 226
8.1.5 A LI v e e e e e e 229
B.1.6 G I T E v 231
82 BB AN/ GEAHE BRI FH « v vrer e 231
8.2 1 R B G 4 BB v v e et 231
B2, A R e 234
823 {&w ............................................................................................................................. 236
8.2.4 BRI «ovvveer e e e 238
8.2.5 BRI <« v vv v v me e e e 238
82.6 HAI IR ATIIE, -« ov v et 241
83 B A YN KA B g BRI B <+ v e e r e e e 242
B R < e 242
HEHoE BENHRRSE IR S MBI AT RI R - oo vv e e 245
0.1 B revere et e e e e et 245
92 ﬁu&%@%ﬁ%ﬁﬁﬁ ................................................................................................................ 245
9.3 BEMEBEAER FERC AL A AT H 246
9.3.1 BEMEIRARRTARIT B RE M - oo rerer e 246
932 ﬁﬂ&%%ﬁmwmﬁj‘&ﬁ-ﬁ .................................................................................................. 247
9.3.3 EEMIRERBC R T S IS BT B v errerrer e et e 250
93.4 EEMLIELARE S TR S (Y A RRERRIIE A e oveevereereesesseses et e et et e bbbttt 250
9.4  BEMEBEESALAL TGN e 254
0.4, 1 JE B R <o er v e 254
042  BABAT MR BRI N « v e v eneme ettt e 258
0.4,3  JG T T o e e e e e e e e 263
0.4.4 AR A B e e e e et 268
0.5 BT B e e e 273
B R v v e 273
F10E ZBFAEYEIESYEIGEITERL oo 277
(0T = 1 =R P T R PP PP PP PP PP PR PP P PP PP P PPRE: 277
102 A B A HIHELRIR TR T oo 277
102.1 ETFEER. SIKFE AT BioMOF FIE GG oo 278
10.2.2 ET0rBRFIE BRI BioMOF [RIE RREGEM) oo oovvvemrr 285
10.2.3 T AEHRIE A U BIOMOE - re v eereeneseeet ettt et 288
10.3 BioMOF [ B R A G R BB« vt 297
10.3.1 BioMOF H T AN v v e rrrmree sttt et 297
10.3.2 BioMOF FEAAMIE R R REF < vvveeemmeeme e 301
10.3.3 BioMOF B R BRI R G B EH - vvrvrr e 305
ﬁ%‘iﬁ ................................................................................................................................... 306
FUE ARREEYERMESYRNGEITTEHGER - 311
11.1 ?31 I—g ................................................................................................................................. 311

11,2 B G T e 312



11.2.1 B -E IR AL B G e 312
1122 “delBE HeAME MO Bl osis oo nonsn i doman oo 5 55Han SRR S 54 84740 K% SO MR PAE KRS AOH3 SR HAR SHHEH S ARRS SBETRS 318
1125 “SMIBEERD SEBRIIRA Mlsvsnes sanss sununssssuonassisss sasdssatss oxsxsn souns sousnsishssios aaksses 455 haans 319
1124  “&JB-ARIE" AT TG - o 321
113 i B B B R TR h] v 323
T B = R PP PP PP PP P PR PP PP PP PEPEPEPRPRE 323
11.3.2 BB e R Ul - v e e e e 324
114 BTG KR - oo 325
11.4.1  ToH LA KA BT B Al oo e 325
L1, A R B e e e e e 328
B VIR <o e et e e 329
F12E FHEAE B ESYBIE B IERE - oo 335
12.1 FEFEHRABIBAI B YIRS B G GE R -+ v 336
12.1.1 F TR R B B S G R B R o 336
1212 BT AR A B S RIS R o rerrre e e e 339
12.1.3 T R B R ) TR TR T B G v v vv e ee e e 344
12.1.4 MRS S BT B B oo 347
12.2  RETF R REC BR A IR FH v 350
1231 BT T DRI RS M BT R o555 6o anno et o o3 k00553 500 45 503545 53,953 s o8 S0 5.5 Pl ofs 39800 F0 350
1222 FF R R SR AR EA - oo ee e 355
1223 BT EHRARR A AR TAE G+ vviorvesovoncnavossianntnssssessonsvonsossssssaunneos sonnsunives vosnssoinsessaes 359
;j;%iﬁ ........................ iSRRI Rl A sl SR S e SIS e MRS a4 ele s VAR RS NG aibiveB S8 S P 362
E13E HETELE-SEMESWHSEIELRE . GHITRIERE e 370
[ T =1 = R PP P PP PR e PR PP PP PR PERPPPPRTR 370
132 RN B L R MR A o wossuns sumemviesanss s58swen soset s wanns 1s on 1 S508 S9e e FSRETES Ko RuH Lo NEFHE HIREFES S8 EPLPRS 370
13.3 B A R 2 G PR A M - e e e e 372
13.3.1 & BAGPRME AR ) A R B o 373
13.3.2 & ZERECAR ) =142\ ARFE S - vvrvrrr e R S A e s 373
13.3.3 R Zu B ot R B - - o e e e e e e e 375
13.4 [V YIECEE AT AL BEHTRLIE oo oevrre Ve N e e e e e e A S e e e S eR e 377
B B CulGly)s B L as0ug P B AR AR - oerm oo oos o s s ctmnssnes i i sa s 377
1342 H=A Cu(Gly), HHE[LngCup LB “ 4L A (Ln = Eu, Gd, Br) «ooveeerrrmemsininisnns 379
1343  HITA Cu(Gly), HrtE[SmeCupy [FEFL BRI S GEAL AT - vvvvvmmrrerree e 380
13.44 B/ Cu(Pro), HFEINdgCup ST AU S HEAL A o eremr e 382
13.5 G A A R B oo e e 384
13.6 Bl R BT 2 B B« v v ettt e 386
13.6.1 H=EAHHSFHOERNA Cu(Gly), TE R — AL EH (Ln = La, Pr, Sm) oeeereeeeerseeemmn.. 386
13.62 HZ=A4 Cu(Gly), FHE[LnCupJ BRI ZEMLAY (Ln = Bu, Dy) oovereertemersese. 388
13.6.3 HAA Cu(Gly), W [ErgCugg JFE T BT S HEAL A oo 390
13.7 H-FL e B-HEBU SR ISR AL oo 393
13.8  J U G B B R L R BT v vt e e 396
13.8.1 5SS BESREBERECE )\ HEFEAL S oo 397
13.8.2 SidESEE. ST B SRR GH e 398
13,9 A R B R OM -+ m e e e e e e e 400
LRI I = ¥ = D PP E P PP R P PP Y PP PEPPETPPPERPPPRRRD 400
e ) N PR REREEs: 400
F14E SHBESILEBENAEZERAL o 406
141 ZREE S BENIMELEM B ES BN GE - o 406
142 ZEBESBENIMELEM BB oo 407

1421 ZRBRESBRAENAELE TG I o 407



- x - BRAIREWALE ( LAf)

1422 ZEOBAIESBANHEZEMBIEIG R - oo 408

143 =ZHFAMREZEBEZ I ESBEVIMELE B oo 409

143.1 ZRRESEBEVMELE B EMEL IR - 409

1432 ZEHMASEENAEZEMEL BRI <o 424

BRI LR <+ e e e 429
R O ]

F15EF BB EMIRIGEHIMEIR - oo 437
15.1 BRI R A G M p oo v e 437
15,2 B L B A R a0 e - v e e e e e 438

15,21 M A B A 2 o ee et e 438
15.2.2 MRS A1 e o 438
153 BRI R AW GE M T v v e 441
15.3.1 Mg T B B B - et 441
15.3.2 A BB IR aR - 441
15.3.3 B B EaE v e 442
15.4 B BB A I R R e -« v e e e 442
15.4.1 X BB G o e v e e e 442
15.4.2 LT AR i A AT <o v e e 443
15.4.3 BB AR R T T A BT v ev e e e e e e e e 443
15.4.4 B EE AP T covovrrrrr e e 443
15.4.5 X B R G HE BB A e e v ere e 443
I5.4.6 ST i AT <o et 444
15.4.7 BRI R T - oo 444
BRI R - v e s 444

F16E BB EYIHIEREE IR oo 447
16,1 B T R T AT v v e e e e e e e e e 447
16.2  AEFA A BT e 447

16.2.1 O E BL I S v v e 448
1622 g‘ﬁ ........................................................................................................................... 448
16.2.3  gr-gr AE T o e e 449
16.2.4 B T - v e e 450
16.2.5 AEFEME T T G ZE A T v eeereeree e 454
163 FEAL TSI GE R G HAIAFL o mr e 460
16.3.1 s G R v e e e 460
16.3.2 V_X]%ii%ﬁ] .................................................................................................................. 462
16.4 o G B e e 478
BRI QR v e s 479

E1TE BRI ER - oo 483

17.1 PR H RS B IR P T I B oo oreerarssssssonnrnssssssnssssstesiorssssstsassvnsessssansrsassnssansasssssasnss 483
17.1.1  FRAD R I A R B oo v e 484
17.1.2  FHFP R G R T T 15 v v e et et e 484

172 A R A 2 e e 490
17.2.1 B R A - e 491
1722 BRI G - o 492
1723 IR G oo 495

17.3  FRFN LR AT B A Ta Al o e e 502
17.3.1 Diamond B AL FR IR GEF - 502
17.3.2 Topos TR AL TR DS < 505

17.3.3  Olex B AL TR N G H - 521



| B = - R R P P E PP PP T PP PPPPROPR 523
o ' | R P PP T PP PP PP PR PP 524
B 18 E R LB - - v 527
[T = =T TP P PP P PP PP 527
18.2 BT BRI E T R F R« v 529
182.1 AHEUEBERIFRINN (T-HEBEFN QiEE) - v 529
18.2.2 B e R I R vttt e 529
18.2.3 0T A I e v e e et e e 532
18.2.4 12T B R I I - ee et 533
18.2.5  I4-TE B I o v e e et 535
18.3 AT B B I BT I < v 535
183.1 (3, 8)-)&}%3@%?]‘@ ........................................................................................................ 535
1832 (3, 9)_&%3{3%%@ ........................................................................................................ 536
1833 (3, 12)_5@;}%3{3%*“&&] ....................................................................................................... 537
1834 (3, 24)_3@%3{3%%@ ....................................................................................................... 338
183.5 (3, 36)—)@@3‘]%?}‘@ ....................................................................................................... 539
18.3.6 (4, 8)-15%%?6-%@ ........................................................................................................ 539
18.3.7 (4, 9)_;@%8@%*1\@ ........................................................................................................ 540
18.3.8 (4, 12)-EEEMIFRFII -+ cvvvvrrmrern et s e 541
18.3.9 Al A B I R TR N I - e 542
184 AT T R R I < v v et 545
184.1 (3,4, 6)-)@1%5@?6?[‘@ ..................................................................................................... 545
1842 (4,8, 16)-J§§E(]?E§’|‘W .................................................................................................... 546
1843 (3,4, 8)—)&&5‘]%%@ ..................................................................................................... 546
1844 (3,6, 12)4%%&(]%%@ .................................................................................................... 547
184.5 (3,8, 12)-;‘@1%;[](3’ 12, 12)_5@%3@%%@ ............................................................................. 547
N LT PP PP P 547
IO J A R MR B TR oo 505 w3505enunsn sanmensaban samelios 63 esusmon ah busi 08 marsot s S 4ok B Ko ek 551
19.1 MRS HIEE T TR R IR TE G v verrrerrre s 551
19.1.1 1D-52DD/3DD s v teverasrcasscsstaarsantossssssssssssnsosssssssansosssassssntssssonssssssesssssrsesnsssssnsssassnssonssnsoranes 551
19.1.2 2DD—>2ID)/ 3D =+ evsesssassccssssssssossontsonsssasanssonseosssassasorsssssssssstissstsssnsssnessosssessaostarassntoonssasssoos 553
19.1.3 3DD—23ID rrvcvereereconsnnentnntuetutontoaeuatntmuoesntoetietttottiattettontiteitettietitetiitittettatirtitittintittntentinnes 554
e G bk T Bl g Bn T O SO —— 559
19.2.1 1D + 2D 3D rovcevercostnntnnontantsntinostonessertonssnsssesssnssssssontssssssstssostssssssssstssesssotssronsorsstonsosans 559
19.2.2 1D + 3D —>3ID rverrrrrerntostneantnntintnnrtsasasntsetintstentnetitsittntiteitetrieiteitrttiestiietietreterentinaaas 559
19123 D) 4 D)=+ 3D) - oicwssinsinisnsnmios b sieme st (i a8 So0 00 RRE0E o5 HA RS 6w 4 P 0 50 S B A S AR SR RS SN ST B R W i 560
19.2.4 2D + 3D 23D oeeveeveonsonsnenutontononsontnesostentasissatsetitsitentinsiotititiitertatottetstttttittatintittatsnsinsnt 561
19.2.5 3D + 3D 3D rerreoernercorssantorasscsnsossasrosarsorsescsssstssssansisassestosasssssionsssesestosstsassassessiranyenssanne 561
19,3 GG G B - o s 562
N T AN SRR P T T P I 563
£ 20 ! B L B S R G R R - e 567
b 0 T =TT T P PP PP RY 567
30:0 TR RS B B AR - - <nve -mommes menama o s s 50 TS i i w8 ARV s 568
20,21 B R T e 568
20.2.2 B R B A e e 569
20.2.3 SR G R g - v e v e et 569
20.2.4 %Bé}?ﬁ ........................................................ PSR R PO S T f T o pepeeR 569
203 BRI S R BIEE 1o covveowarsvvsssovsnsyunn o voesmuninssmenms arasssns oxs sxanoms 6 5088 AR RANSHASSHS SH4wp GuBpmeRbs 570

20.3.1 AR o 570



« xii « BAIREWE ( B/ )

20.3.2  FEUEFE AR covre e 573
2033 B X TR ATHT I AR o 575
20.3.4  TETHHALIE R < -vvvvvrrrmrree s s s et et et 576
20.3.5 ARG FR IR TF BIATFGT - v 576
20.4 FEAL A IIM AL B N GG R e 577
20.4.1 POAIREPF BRI N AGEMIBRBEIIAZTL <o 577
20.4.2 MOF G5HI PN IR BB FE RN JRBIIE <+ ocore e 585
20.5 R B A e R BT GT T B B - e 590
BB R -+ 501
B 1 B BT UM AR v v et 596
21.1 gl%f ................................................................................................................................. 596
212 &R R HER B GG AR oo 506
21.3 %%m%%m{jﬁﬁ ............................................................................................................ 598
21.3.1 GRIEENIIEIBE FLHIEFRIRGEID oo 508
2132 SRR A B B B A BRI FLEEFY oo 599
21.4 B RH BE BT AR T - o vv e e e 604
21.4.1 FETFEM S GEEIE <o 605
21.4.2 BT R S g L « oo 607
21.5 A B B B AR e 609
21.5.1 1,2,3-Eﬁﬂé‘éﬁﬂ4ﬁ1‘ﬁiﬁ ..................................................................................................... 609
2152 1,2,4-=FMBRERAIBITR v orrrrrrr 612
21.6 AR T e 614
i B = X - R R P P E LT TR R PR RLRERRERERRIRE: 615
;;je%jtﬁk ................................................................................................................................... 615
228 FHRKMEAEZRRIIAOZER - oo 623
22.1 BRI E A B R R I v e e e e e 623
22.2 TR HE R A R A AR v e e e e e e e 625
2221 BIF MR R S < v or v ettt 625
22.2.2 BIF BB g T v cvvererrrereerommneete ettt st et 626
22.2.3  BIF FRAR IR G R vt e 627
223 TR A ARE T T A 2dE e 628
223.1 ETF 4_&%% BRI T AZK A BRLIAT B -+ v e e m e e e e e e e et et ettt 628
2232 FET 3BT MR EC AR A SR BIE - v v e e e em e et i 631
22.4  THDRISHEZEAA AR T T 2R BRI v v e v e e e v e st 634
22.4.1 BIF A G BRI T IIRIF T - e e 634
2242 FIFH BIF & BCN Z LA B o 636
BT IR e e 637
H03E BT EBERERYIREIE o 641
23.1 B AIER A M TR e et 641
232 TR AR BRE I oo 641
233 BRI BRI v ev e 649
23.4 ﬁi_éﬁm%% .................................................................................................................... 651
23.5 mi_gm%% .................................................................................................................... 653
23.6 BRI R oo e e 655
3.7 F AT T R e e e e 655
BT LR <o 656
W E ST OMATIGTTIESGERY - vvveerre e 658
24.1 g}Lﬁ@m{ﬁ%é%*ﬁﬁ ...................................................................................................... 658

2411 BIF G T B wvv e e 658



24.1.2 BT B B R B v e e e e e 660
24.1.3 éﬁiﬁff ...................................................................................................................... 664
242 I IRFEEC B AWITRTE G GEF v 667
2421 M S AR R AR G i e 667
24.2.2 S TR RN GG o 671
2423 LB I R v e et e 675
24.2.4 A B B R GG F - o e 680
2405  FETE IS L b i oot 685
D' G LT T T P P P P R PP PP P PP PP PP PP PPPTPPPPRPRPR 689
F5E BEAHTHEMEAFIEIBI B S MR - oo 701
25.1 T—;I%‘ ................................................................................................................................. 701
252 Dl Keggin B ZR A AR A FUATBORI IR G+ vvverrreeenes s 703
25.2.1 Keggin Bl LR G AR G S I BCAITE G - vvveer e 704
25.2.2 Keggin Bl B SR FREG SR FUIBIAIIR Y - orrverer e 708
25.2.3 Keggin B LB S5 B AR S S S IICAI IR B e 1
253 LA Wells-Dawson I Z 8 A ToH L ECARF FL AT BRAI TR A - vvoverrre e 713
25.3.1 Wells-Dawson B! Z B 5 ECAZE S KT AI I S - vvvvrrrrrrr e 13
25.3.2 Wells-Dawson %! 28 5 P B FROARLE S HIFURIEC LIRS - ovvvverrerrrrrsrrse s 716
25.3.3 Wells-Dawson B! LB 554 i ECAR G S LI TE G - vvrmrrrr e 17
254 D Lindqist B 28 AR A ST RIER A - veeveerreesree e 717
25.5 L) Anderson ﬂg&%immwmﬂﬁgﬁﬁz%%% ....................................................................... 719
25.5.1 Anderson B Z 5 ACAALE SHIBUPITECAL I G - oo 720
25.5.2 Anderson B! Z 8 5FH B FRECARLE S FIBIECAI BBA - oovvvrer 791
256 LIEERRIE AL A FUATERAIIE A -veocvrererererrreiiiniiiiiiiie sttt st e e rne s e e s s 723
25.6.1 B ETHEIEESRHISIIIRAIIE G Y - 724
25.6.2 ZAHREEL S5PHE FRCRLE S IECAL IR A oo 729
25.6.3 BRI SIS RS SR I C AL B G v vv e 730
257 DIEERE I A ST IR IE Gy - o vseses vosnssusssraasasssnsnsss sessnon duasvss seassartar s sasessom cansrvanons 731
2571 ZERE RN A ST IR I WY - e enwnerornenvanaiis cosms smannar camesprentainns svs gacarsveasvansare 732
2572 ZHEEE S5 FERALE SHISIEALT G- 734
25.8 DAZAARREL R IO LA IR M SR L BB e e 735
25.8.1 BB EPHEAG SHIIIRCAI I G M - e 737
2582 LB EHEFRAELE SR FIIIIAI IR A - rrererrerrrrrrranrerriietittiiastrtniiesetessanassaaiessases 738
25.9 DL P,Mos Fl PyMog Y L B8 Jy oA LAC AR AT BOAL IR G -+ vrer e 739
25.9.1 P,Mos fll PM%@?@E*‘EE%%%WﬁE‘JEﬂ&%%% ....................................................... 740
25.9.2 P,Mos #1 P,Mos B Z B 535 4 BRGSO BC AL IR G o ovvvemeeer 740



BN RSBk

0.1 BAIREYNTENX

BCAL A (coordination polymer, CP) & HMFER AN &8 E FE B LR RE & E
MK TRMZLENE Y. FALHR. EHAZREAENRERRE, BT EACRSYAHEM
f1% FLACHL A4 (porous coordination polymer, PCP) Z #F, ZFhARIE Y S8 H THIARH XA,
WHEE B A VMK (metal-organic material). M fL&BECALA K} (microporous metal coordination
material, MMCM). B2fZ%% (coordination network) A4 /& HIHEZE (metal-organic framework, MOF)
Fo 2013 4, KTEAREVHIARERN HERRME S M A BAE 2 (International Union of Pure and
Applied Chemistry, TUPAC) IERX&RE!, #WiEX—8I, MABRAWESN: BECASTRTEMH K E
4%, —HS =S NETRTNREMEEY, BARERBHLTRME SN . B LE
(coordination entity) 182 HH OJR FEE 15 J LA ECA 5+ BUES 1 ABC AL SEARSS & T e i) B %
S FERE MBI, BAiAs —4 M i LU EEHERRSE. . Bk, SELR
RLARE 4k, =4 RABCALEEY, MONBLALME . MOF NI 2 [ & A A VLI R A I E
LR ECAI 2%, L, BAREYRmEGER, AR RSN T4, MOF 2
BC Az 25 1 TP, ¥ ik T#E% (crystal engineering) N TEAL R SWH SR, £ R AL
BEF, ARG B G BRAEYSEER AR TG, eV ENES S BRI, H
#HAENGREZRAE S TEME . Eit, fEAFRmREME, BAREHRITSS
B G RIDIBERERMI AR S H R OOV B FiE. SR TEERMEREE E
IR SUIRZ — .

0.2 BARSYNHE

AP NGRS ESY, nTLUEME] 18 ey E A B EH (Johann Jacob Diesbach) & IR
B A8 TR & 1 15 10 T Bk B Bk {Fey[Fe(CN)gls} (B 0-1). &L RIEA Fe(11)F Fe(IlDAy # A =
R EEY, HPESMEFRANTEEE, 5APMFERARMP. )5, RAeRSwK
MHBRASIRRR T ZHXRE, REAZENHE, XRNEDEX—MBREBIREE.

20 4D 80 AR, AMTIXFIX LR MBRE IR K, K5 Al R TE 7 F 2R RE AR ST . AR,
E F| 1989 4E Robson 1fFHA f— 3 i 45 HE IRAIBE IE 1990 4E—#r e B SUR KD, AR ED
IR A S22 T T Z I E M. Robson K Wells X T ICAILAL &4 W0 25 45 44 (B 5 iR 40 R B lE o R &
PSR (B 0-2), A T AMIXFR MR 4 B4 Hr A R g6,
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