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FAUKMERELE, FWIFR ZIF) A g4, LA 2015
A S0 i S AR LS B 4 A — - ZIF-4
PIEFFHE . MOF RIS LK, FENAMASFIR
B LR AR A (ZIF-4. ZIF-62. ZIF-761,
BERR-kI-5E 1D/2D ARFLEC AR &MY, 3D HEZE
Mg(BBA)3[ZnCl ) "G4k U TPrA][M (dea)g] )™
w7 SR & R(ZIF-4. ZIF-62). [ Fifi LisAH
B (T i MO, B 7 4 4l Bh & R
(ZIF-8)204%: 75 ik £ A [F1 2 53] MOF 35238 . 1 Jyrh [
I — T MOF SRS, [, &
G A BB R T R E 2, ARRZH N 2016
SEFFURTTRE MOF BERLIEFT, it 72+ MOF
Z AU SN, R 2Ny I O A B S A
CIBUPR S Ve PN 2 e Y St A= o Ha 2
R |32 ot e e sk (AR R v Bl= 05 7 v
MOF g ik sms 9, i X — e, AU BIZE M
FLIEE AT W 23 (1) 3 MOF{ Co(pybz)s]an K, 3K
BEGE S MOF I Bk s, iR R
AT MOF B SRR AR 1K) 2 1% 5 MOF 3538 [ L
FR RO A AL, SR m R R TR
WA KA AR E MOF o A A SE i S B
JRZH R

VERBIV LR, R ARSI S B RS 7
B RIS T B E K&, $I 20335
T s 3B 3 S5 AF OGRS A B R I IR I 52 e 7
. HEEESAERE, (EA R B A R At A
(R ARONE 235 A4 5 AR AL R e AN BT B3, R 3aE 1
TR ZIF-4 HAE 673 K Ja4 8748 NAH Rk 2
SH FRAF B 3002 A Z) Pzl o A 4 T R
E %I MOF I Mns(peb)e] Hid Al AR TE il
FEAGRA KA B AR, RAEEKSNIERE
ERHIUHIN L SR (KA L R P, MILkXE MOF 3%
FEAL VR R R AN I, MOF B R8 H) S AL 513IE B i
RSB REHTENEZ . NS E
JE#& MOF K, PLdA S mES—H S A

oL TS AR . YERIRE . 2RI T
ERRIRE .

11 ERRRF

fir A BCR Hpyb(HL1)3E TR 5 A ks
28 B R Co(NOg), » 6H,0(4l = 99.9%),
CuCl, * 2H,0O( 411 & =99.9%) , N,N- — I & 1 ik i
(DMF, 4lif%=>99.8%), G HE T Fifgph T lfa

AR, REFH B ELLEH; BB E
“IREB T K,
12 B&S MOF#HI&

[Co(pyb)2]an (as-Col1) ff1 & Ht ¥ . Fx Mt
Co(NO3),-6H,0 (0.25 mmol, 0.072 g)#1 Hpyb (0.50
mmol, 0.110g), JIA 15mL DMF J5#i4¥ 20min,
TVRRE f5 7 7 &2 23 mL [Pk AR B2, 7 393K
{Ri% 48 h, SR JE BUH BL 10 K/min 338 R 2184 H1 &
Fih. FEfE, AREWHAORBEER, 7KLY
65%(3E T Co).

[Cu(pyb)Jen (as-Cul1) ff1 & Ht PV . Fx Mt
CuCl,-2H,0 (0.2mmol, 0.034g)#1 Hpyb (0.4 mmol,
0.0889), MMA 8mL H,O JafitH: 20min, VA RbE 5T
25 23mL K B, 1E 463K fRild 24h, 2R
JEEUCH LA 10K /min FEEFZE AN E =R FE)E,
A RERGOMIETIL, 7732 46%(F T Cu).
1.3 ARERZE MOF HmByH &

YA TS as-Col 1 88T CH,LCl, VA 7118
e KB J5 120 CHmE i AR 12h 513 3 5%k
TR c-Coll; K c-Col 1 RAAHXHEE R
80% /K ZZVRE 78 2 h, RT3 KL B A
h-CoL1; 7E N % ¥ h-CoL1 iz 423K J&f#
I 2h EZRREAIK, FAFE ORIBNFE G p-Col 1;
Jin#H p-Col1 & 560~586 K [X [a] PN i A A FE il N
scl-CoL1; ## scl-CoL1 L 10K/min ¥4 & = iR 3k 15
PEFEASFE N g-CoL 1; K scl-Col 1 in#i ] 623K Jf:
fRifE 20 min 73 2 F fAFE &b rec-CoLl, [#J5 LA 10
K/min A4 2 =i AT

* 1 AEPMRZS MOF #R & R IEHR
Tablel Names and corresponding abbreviations of M OFs
in different states

MOF states Abbreviations
As-synthesized as-ColL1
Crystalline c-CoL1
Hydrated h-CoL1
Dehydrated p-CoL1
Super-cooled liquid scl-CoL1
Glass g-ColL1
Recrystallized rec-CoL1

1.4 (USFK R RAE

RASH T, £ NETZSCH-TG 209 F3 # )
A B EAT B E My FERC R IR E R RS
Discovery DSC 250 ¥ #%_[i3k1T DSC #4741  7E
FH2# Rigaku XtaLAB synergy S AT5HAX _E#EAT &
REERIM; 7EHE2% Rigaku Smart Lab 3kW X-ray
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diffractometer (Cu-K,, 4 =1.54056A) 47 K AT
SH, B AR AT S E B Mercury 3.0 THE AR AL
P& B % Panalytical X'Pret PRD diffractometer
(Cu-Ky» A=154056A) Fidb4r AR RATHIR;
HIH] TOPAS-Academic Vs B HEAT ¥y RATHAFH 240,
4 8] Rigaku Smartlab Studio 11 #£47 =168 X 54k
AHUN T AR Q-1 AR P 31T CO,
W B ph 2 003K

2 AR5

2.1 MOF Bk

Ji& A as-CoLl & T F s [a#f P42:2,
Co(IhET5 2 MEEHRIE. 2/ ubme LA,
T 7S Bo Az W A8\ T AR T, i 4 4 L1 A
RIR R 4-7E % dianet. &5 & 10 —4E9hK
FLIE Y [R] ) PU B 2 fR AU HE R 4544 . as-CuL 1 45 T
OO R RRAE AR 1448, f/ANAXRE TS A 2
ANBNSE Cu(I)& 1, 23l LA ey B AR )\ T A #) 34 T
MUER L1 BRI 2 & dianet HEZE, it
— B RH 4+2 R ) FFAEA Y BN HE A R HE
FUHE SR S5 H

A,

(a) Coordination of Co®*

»:%%m

(c) Coordination of Cu®* (d) 6-fold interpenetrated dia-net

1 &Y as-Col1 fll as-Cul 1 4 T sii e A 28 e
o N7 DU B 7N B 5 A Al U HE R 25 4 R =
Fig. 1 Coordination mode of metal ions for as-CoL 1 and
as-CuL 1, and view of the 4-fold, 6-fold interpenetrated
dia-net frameworks of the two compounds

22 BAZEMRS

N2 4l R, p-CoL1 ] TGA i £k 3 i H7E o) fiR
TP Tq=695K Z 1A IR, ik B H A Ko
TEILEWE A TR - 1 DSC & e a1k
AR E Ty = 560K bW 2 B s fb e B I 5 F
— T IR VR (IR Ty = 586 K AP 4R B 1

(b) 4-fold interpenetrated dia-net

AN RIS S, TEmGIRE T = 597 K B A3
AR, o BT I R B SR A F BN [ il e
N p-ColL1 1) DSC HliZk, Ik F-IEH 21 K,
T M T 31015 MR X e, TR KT Ty H
TR R T s R, X R S B
AL AR B VAR S AR AT o B B R AE— 5. 3
— 2, B R AL AR B R AT 8 R R T
h-ColL 1—p-ColL 1—scl-CoL 1—rec-CoL 1 45 #) #
AL B &M T h-CoL1 {UfE 20 = 15.0°, 28.2°
Aib R BE B SSAT S U, IR BH T K 43 TG AL R AE B2 A
S IIMEN . FERTHELE 473K RiFE S e LKk
AR R BCALK Ay T JE, Fifs p-CoLl oK W4 34T
IATHF TN R 2T R . b5 FHR T
W, Ff L TE B53~573K X [H4EFF L IEAS, XM
FE BB A 2 VA Wi scl-CoLll BB, 5
DSC #i#lE 45 R —20, WEW T Fif3 MOF it ¥ Wi 4
i 30 K ke iife. #— SR ET 593 K
PLEJ5, £ 20=95°, 13.5°, 14.2°, 17.6°, 20.0°
Ab A8 %% 21 W SR AT S0, I I VA TR Ak B A
(A2 R X ST L I AT S e F A7 B /E 593~643 K
NSRRI W TR A 2% o P (ER Y5 <
JEE T T A2 5, 593 K AL S 7E 260 = 17.6° K
T 5 U Ak i FE AN R 643 KR it AH IR AT 559 068 58 i 1)
58.6%. % & F|4E— i E N % XRD B
[6]>10 min, HFE &4 588 50 K & i X 4 fE
SCHLTE A Ak, UL MOF 338 M7 id ¥4 ik %
H— 8 B RS8R S, AR T I A R
P RSN T o
23 BRUEREHEHT

43HT 593K LA L il X PXRD 1 & B H AT i i
P R R % R A T as-Coll L& Je se i
W, AL R 45 R rec-Cold B K. N T
7~ rec-ColL1 WynRESE MY, & e FH ST df 14 22 3
I8 BEREAT B G A, P8 rec-Coll 52k &
VI PXRD %5 4. KR FIRSH L1 AR K&
REEERILEY, L3R5 225 MR 4 (CCDC
W A5 2022.3.0, #diaiibE 2023 4F 12 A 1 H),
Ho (A 18 MuEM S HE— LLEEGER 1), £
TR L1 5 - & F SR & T8 B e A7
LRUER) . FEHE R rec-CoLl 5 — B4 %L N E %
5 MOF—{Cu(L1),]6,(CCDC i35 205618, fi 4
ZH: W&, 88 S 14/a, a=b =
23.477(4) A, c = 22.755A, V = 12542(5) A% AT
Ul v B AL
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a5, FIH Topas #ft, 6 M %L
(PV-Peak-Type). (#3240, HIKRESEXT 643K f
e PXRD Sl i k47317 Rietveld K&K
2). WEBEREREEA 14/a, BlESH Na=b=
23.063A, c=22411A, ¥Ei&Hatr 24 R,= 1.001%,
Rup=0.722%, Rexp=0.645%. F5t&H1)5 il S Al
ZE AR, /NT 5%0 REUE B rec-CoL 1 5[Cu(L 1)2)en
BA R R B35, B0 AL AR R AR AT S
BRI AN RN BE T AR Al ) PXRD AL
TSI AT W T AR AR 3, JE T AT SRR FE TR AR 4y dr ot

p-CoL1 T,

Mass fraction/%
A
oS OO

Heat flow/(W-mg™)
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'2-0.4 v
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2 I | [ Recrystalline

= 02} \/

5 o4 [IEXO

T L . . L
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TK

(a) TGA and DSC curves of p-CoL 1 at a heating rate of 10
K/min under N, atmosphere with highlighted sample states
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26/°)
(c) In-situ temperature-dependent PXRD patterns of h-CoL 1
from 303K to 643K under N, atmosphere
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S IR
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10 2600%) 20
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(e) Calculated total peak area of the selected main diffraction peaks

from the PXRD of h-CoL 1 collected at different temperatures

AR AT FR . B 643K FE T OATH & (hKI = 218,
138, 328, 248, 518) K54 miirdE(F A 16
027, ¥ 100%), 593. 613. 623. 633K N[ &
T PXRD ARy 643 K F 4 i) 58.6%.
75.2%. 91.7%. 97.5%, UEA] CoL 1 i ¥R TE il
DX [B) FEp e it 1k R I AR . B RE R — IR R AR AT
S BRI A TR]>20 min,  ELAE 74 %5k 50 K )
I XA RESE I SE A fm Ak, B MOF 388 o v
WARRDH — 2 B RS R S, BRF
AR I RS N T

3

540 560 580 600 620
7K

(b) DSC curves of p-CoL 1 at the increased heating rates of
2-50 K/min under N, atmosphere showing Ty shifting

a=23.063 X Observed
¥ 5=23.063 1 Calculated
8 =22411 Difference

® R,~1.001% R=0.722% R.,~0.645%

Space group =/4,/a
06.

Intensity

5 10 15 20 25 30 35 40 45 50
26/°)
(d) Measured PXRD patterns and Rietveld refinement
results for h-CoL 1 at 643K using Topas software

100
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Crystallization degree/%

60
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T/K

(f) Relevance between the crystallization degree of scl-ColL 1
and increased temperature based on peak area calculation

Ty isglass transition temperature. T is crystallization temperature. Ty is peak temperature. Ty is decomposition temperature.

2 (a=<) p-CoL1 ) TG. DSC PAK JFEAI AR A N7, (d) 643K T PXRD B A4 R, (ef) 593~643 K RFEEE
rec-CoL 1 [¥] PXRD #7511 &% MOF i ¥ Wi fit P FE P i 5 15 AR 1k P

Fig.2 (a=<) TG DSC and in-situ high-temperature PXRD of p-CoL1, (d) Rietveld refinement of PXRD at 643K, (e-f) PXRD of
rec-CoL 1 under 593-643 K and the relevance between the crystallization degree of scl-CoL 1 and increased temperature
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Table 2 Searching for crystallographic data tables containing 8 —rec-CoL1

only L1 ligand crystalsin the CCDC database 6 ! —eCull
Metal ;rficlfs alA bA A cepe _af 1MNM”
Co P3, 10.70(4) 10.70(4) 22.87(19) 931537 S oL | Recrystalline
Co Pn 17.0(5) 10.59(3) 18.30(5) 931536 ol l ‘H‘ b
Co P-1 6.79(12) 8.28(15) 9.94(15) 2236544 _2 “ ‘ Long range disorder -
n 2 21.13(8) 7393) 15.67(6) 1504621
Zn P2yc 6.78(4) 2439(15) 174369
cd fa 2.92(2) 2873(17) 22.99(13) 174368
Mn P 6.34(3) 7.10(3) 13.26(6) 604976
Mn Aba2 1151(5) 21 54(10) 26.68(10) 842831
Mn P2yc 13.4103) 15.726(3) 12.07(3) 1504620
Pb e 19.12(13) 2181(15) 7.64(3) 1484501
Eu P2Je 3.78(16) 18.07(8) 30.30(13) 976410
b P2Je 3.759) 18.08(4) 3021(7) 976411
Ag P2yc 24.48(9) 21,59(8) 14.98(5) 268646
Ag e 18.86(6) 6.76(2) 21.49(7) 268645
Cu C2le 8.74(5) 384(3) 15.69(2) 723838
Cu e 23.47(4) 23.474) 2.75(4) 205618 (b) Distance between Cu atoms and other atoms in the structural diagram
Cu Paje 15.27(12) 19.30(16) 20.77(16) 858884 of c-CuL1 corresponds one-to-one with the distance at which the PDF
Cu P 404(19) 15.52(7) 2003(8) 723839 peak appears

B35, FIHERe X 58 A HUR R R A e i
%] 53 At R £ (PDF) T 6 338 A5 2 P d AL &S MOF 1
GERMIHEAT T (LR 3)e 1T/ B 4 40 R 7Y
[Co(L1)g)en A MLFRIE , JE I PR IA T N S
B W REIIIRG, SR IEE W T
[Cu(L1)2]en(c-CuL 1) 7E Ay F & 14 &5 4 % BEAE i o
g-CoL1 ¥ PDF i /f 5 A DL HIEFEVEE 5 c-Coll
HERML, 7E r = 15~50A XIS 2 KR LF, #F
A BT P T I A5 R R A

F i AL rec-Col 1 Al c-CuL 1 7£ 0~50A i
I R 47 1 & DT D X rec-Col 1 7E 45 f% 2~5
A JE N Mg H ) Co—N Fl Co—O(b = 2.1 A)LL
K Co—C(c=24A. d=30A. e=38A. f=43A
M g=48RA)EFXRE, HE cCul #
[CUNL(COO),] BL AL T 5 [ &5 R RFAEARFF . h = 6.76
A.i=93A. j=11.0A 4 Co—Co J5i ¥tk 5
ARG A Y ) B 0T 4 25 1 (R BE RS UCAC . K ARVE
P HEZE [a) J5 7% 526 (k = 13.0A. | = 202A) 5 5
SERIRERL T M-L-M AT M-2L-M (948 5 1 e R 5
MIFF. B, L4 PXRD [ Rietveld 45 /A5 45
DL B e AL i 1 PDF 3% 2347, scl-Col 1 2t il
f I R JE B AR A 7S E o A R R A X A A

B35, BT AFAAZS Col1 BEHHIZLAM M Raman

K3 g-ColL1, c-CulLl Fll rec-Col1 i X-5F 254 B4 PDF it
J rec-CoL 1 (] PDF 1 U (1 45 44 )3 &
Fig. 3 X-ray total scattering PDF spectraof g-ColL 1, c-CuL1 and
rec-ColL 1, and the PDF peaks assgnment of rec-CoL 1

FeREXT LT T MOF Z5Mis ARt i, 4robtitih ik
AR 50 U S 06 R 0% 2 AR [RDDR 25 o 8 T
KAWL P 4). % EE c-Col1, h-Col1 7E 3500~
2 750cm tAb B TE RS, R B ECAL K S T IRAEAE s
i p-CoL1 [) 2 750cm * LA_E£0 A ok, AR Az
KT HER. RARIEMES ZIN 1590 cm*
A 1390 em * FEE AN IEAE S . o-Coll —
h-CoL1 — p-CoLlid#EH, v,i§kE 1593 cm *—
1597 cm *— 1597cm Y, v, g4 4 1395cm '— 1386
om ' 1396cm P A8k, AT REMSE R AR RERY AT UG
A MOF H s ik DB A R BE K o FRLAL I3 B #%
& AYEAL, FKERERMEXFSE. p, o,
rec-CoL1 3 FlAHASH vy Al vp ISRALL, FRBH &R T AT
PTG 25 A . Raman 15+, 312cm L Al 412
cm L ib g > B Co—N Al Co—O Rt f . AHZS
AR AR T, AEMRA MOF 7E 312 cm L il
fREF—5, W] Co™ SMtnEw BRI MAa i, T
h-CoL1 7F 412 cm ™ FfHiTiiény sk, #EifE p-Coll
BWE, FUGEYIKS TR S5 Co™ 5t
o7 R J 2K Ja Fe A B AH ) R A
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rec-CoL1
g-CoL1

W\\ ]

¥

p-ColL1 W

h-CoL1

T T

4000 3500 3000 2500 20001500 1000 500
ofem™

Transmittance

rec-CoL1

v,(CO0) v,(CO0)
g-CoL.1
p-CoL1

Transmittance

\/

1600 1500 1400
ofem™

(a) Full-range IR spectra of different states of CoL 1 and the highlighted peaks corresponding to carboxyl group

w
ST S |
h-ColL1 ﬂ /
c-CoL1 A ”

1 L 1 L 1 1 1 L 1 L 1 L 1 L
200 400 600 800 1000 1200 1400 1600
Wavenumber/cm™

Transmittance

Co—N' Co—O

rec-CoL1 !

g-CoL1

h-CoL

M
1 : 1 '

200 400

Wavenumber/cm™

Transmittance

(b) Full-range Roman spectra of different states of CoL 1 and the highlighted peaks corresponding to Co-N and Co-O

Kl 4 ANFEAZ CoLl FE LAk & Raman S HEXT EL
Fig.4 Comparison of the IR and Roman spectra of CoL 1 at different sample states

24 BASWES-BRUERTLE

Z MR MOF S N B4 AR 2 —,
FIFH 195K T CO, W it Bt th Ze %k LA 72 1 B34S
B A MOF FL1E K& k. ¥EfbfE c-Coll 1)
CO, i KW Mt &K 275.6 cm’lg,  BRAAIG T-56 T3 5
IRGERITH I CO, PRI B 315.0 cm/g, T RE
T MOF Ak it #% A AE B2 358 7 W 40 550=) S8 5 B 85
M 563, 573, 583K 3 AN} E T X scl-Col 1 LA
30 K/min AT PR A4 i) 15 2 AH . MOF 335,
195K " CO Wi B Ik BT 15 d5e KR B 593 1) Ay 48.3,
436, 35.0cm/g. SR/ T WA F A MOF, Xt
AR EESE T 3B MOF A7 LE 1)
ST AL . PR A MOF BEFIR KFE
FRE T IR MOF 1A MU i 45 KRRl T
B e M B YO g-CoL 1(563 K) . g-ColL 1(573
K). g-CoL1(583K), A5 it vy A it A 5 Bl A
RN, RIEAE—1 MOF A&y IH 28
RS S 2= v AL, RIS EIS AN,
TSI FE B = T B, B S Mt AN O

W PR AR R T K o A Fo B8 R AR I
P, FIRES MOF B3 e AL AE SR 45 by Al R BE R h 3%
B OTIEWE A R B, SARENER
BT AREC AR [ FA0E BRI Z1, e AL 2 e D9 265 i 25
Witk Z LA E S, WA TS MOF Rt s
RTEHN, Sz @ ZEEAL S RN, BE T Bk
PBNHEME , LKA 8 BUASHE i B A Y B v A
SRRk R G ME S B E W N i AR, ok
FHOL A A TR R, A R R UL ks
X F 593K fIife rec-CoL 1 # i, H 195K (1) CO, MK
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(a) Glass state g-CoL 1 obtained from quenched undercooled liquids at different
temperatures (563, 573, 583 K) and recrystallized rec-CoL 1 at 593 K, CO,
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Extended Abstract

Introduction Metal-organic frameworks are a class of organic-inorganic hybrid and crystalline materials based on coordinatively
bonded porous network. But the structure and function have been seldom investigated. The effective processing of MOF devices have
always been hindered by the intrinsic feature of crystalline powders. The utilization of thermal rheology of glass material is expected
to realize the effective preparation of grain-boundary-free and isotropic MOF glass membrane, which is one of the key goals of
porous chemistry in the future. Different types of MOF glasses have been prepared by covering melt-quenching, mechanical or
pressure treatment, bottom-up assembly in solution, ionic liquid-assisted melting and sequential perturbation. Nevertheless, the
crystallization behavior of liquid and supercooled liquid greatly affects the processing and mechanical, optical, and electrical
properties of glass materials, but the mechanism of microstructure evolution during the crystallization process is far from clear. It's
even less clear on systematic study of the crystallization and high-temperature dynamic coordination chemistry for new MOF glass.

Methods A highly porous and flexible MOF of [Co(L1),]4, With 4-fold interpenetrated dia-net frameworks and another reference
compound of Cu(L1),]e, With 6-fold interpenetrated dia-net and dense frameworks, were synthesized by solvothermal reactions. The
vapor treatment and subsequent thermal dehydration generated the h-CoL1l and dh-ColL1, respectively. The TG and DSC
measurements were used to confirm the phase evolution from amorphous, through glass transition, to supercooled liquid, until either
gquenched glass or high-temperature re-crystallized phase. The in-suit and temperature dependent PXRD further confirmed the
structure transformation process. X-ray total scattering atom pair distribution function spectra uncovered the short-middle-long range
structure characters of both the glassy and re-crystallized MOFs. Infrared and Raman spectroscopy were used to analyze the
coordination geometry changes among different states of MOF. The porosity of glassy g-CoL1 and recrystallized rec-CoL1 were
investigated by using CO, adsorption—desorption curves at 195 K.

Results and discussion The [Co(L1),]4, can turn into glassy state directly without high-temperature melting, facilitated by the
multi-level synergistic perturbations of water coordination and subsequent thermal removal. As the first successful example of glass
generated from traditional MOF based on sequential perturbation. TG and DSC revedled a glass transition at Ty = 560 K of the
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dehydrated and amorphous MOF, the subsequent formation of stable super-cooled liquid in the range of 558-586 K, the
crystallization of the super-cooled liquid at T, = 597 K, and the final decomposition above T4 = 695 K. Crystalline sample c-CoL 1,
glassy g-ColL 1 obtained by quenching super-cooled liquid at different temperatures (563, 573, 583 K), and recrystallized rec-ColL 1 at
593 K, at 195 K were tested CO, for isothermal adsorption. Based on structure match in the CCDC database and the synthesis of
iso-reticular Cu-MOF, coupled with the Rietveld fitting analysis of PXRD spectrum, the structure of the recrystallized phase was
verified to be a dense, 6-fold interpenetrated, and dia-net framework of [Co(L 1),]e,. Glass prepared by quenching MOF super-cooled
liquids at different temperatures retained gas-accessible porosity and showed temperature-dependent variations, revealing the inherent
structure difference in phase-homogeneous M OF super-cooled liquids.

Conclusions The highly flexible, porous, and 4-fold interpenetrated dia-net frameworks of [Co(L1),]4, can be perturbated by water
molecule coordination and thermal dehydration to achieve structural disorder and direct glass transition without the need of traditional
melting. The obtained MOF super-cooled liquid further transforms to a dense and six-fold interpenetrated dia-net MOF, through the
coordinative self-assembly during high-temperature crystallization process. Gas accessible porosity of the quenched MOF glass
was verified by gas sorption. Based on the relevance between the quenching temperature of super-cooled liquid and the
corresponding porosity of the MOF glasses, the internal liquid structure difference of the homogeneous M OF super-cooled liquid
is revealed. This study presents a vivid example of the multiphase structure evolution of MOF, covering different steps of
crystalline, perturbated, super-cooled liquid, glass, re-crystallized states. This work thus reveals the unique high-temperature
coordinative self-recognition and well-ordered self-assembly of MOF super-cooled liquid. Such new era of high-temperature
dynamic chemistry also offers great opportunity for material processing and function loading of MOF based on the super-cooled
liquid, glass and re-crystallized states of MOF.

Keywords metal—organic framework; glass; structure and phase transformation; super-cooled liquid; crystallization; gas adsorption



