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1. — s IEMOF s fill £ B B AL IR & B 12 AR T, AR W R 2D R

AR <K B AT SR AARML RN G AL EC AR (R I 7E ) 20458 £ RS N 28 i N 2B L7
Hh {55 B AT BRAARML 78 3 V5 i, T2 R O28 B PRV VA T 5 T 38 1) B 750 i BRAARML A Zn (NO3) 2 @ 5H20-
Fe (NO3) 3 * 9H20A1Mg (NO3) 2 * 6H20H (1) 2 2 —Ffr s BT ik (A LI A4 Sy %o 28 — FE R L [i] 8 — HR
M IR =R RS H IR =R TEM AN ED;

WIR2) KPR BT IR RS B RN ZE TR INARGIEAT OB, R B4 TR S H SRR HI 2
T A BN, B S AT B 0 WA HE T BIM1-MOF s Hif 944 5

HIE3) FMI-MOFs i BR4A (N1 (NO3) 2 * 6H20 Bl 7 AT BRAAM2VE fift T 25 B8 /K, 218 N
K, A pHIE HILEI~ 10, B ZUPEE SN, v F ==, 108, F 255 oK ik E I8 2P,
RUEGE BT ik B9 Bh75) AT R 4M2 9 Ce (NO3) 5 © 6H20.A1 (NO3) 5 * 9H20H11Zr (NO3) 4 * 5H20H ) 2 /1>
*ﬁjz

IR KPS IE DR ERAT T8, AR S s R R S , 15 B ST IS AL 7

2 . UBUR B3R 1R I (1) 38 S MOF s i 46 B8 R4 A0 70 1) 6 B V23, SEARRAEAE T, Bk 2P 3R )
ch A LD A4 AN B 7 B IR AAML B BE R EE AL (0.1~2) o

3. AU B SR 1R i (1) 38 S MOF s i 4 B8 84 A0 70 1) 6 O V2%, SLARAEAE T, Bk 2P 3R )
o (A LA 7 AN, N- 3 R e

4 AR B SR 1T IR 1) 38 S MOF s il 2% B8 B (A0 TR & BT V5, FRRIEAE T, BT 2D 3R 1)
HG ML I &R0 . Tmo 1 BRI AT BRARM LA f# T-200mL A WLV 7 .

5. WU B SR 1R i (1) 38 S MOF s il 46 B8 8 A A0 70 1) 6 B V2%, SEARAEAE T, Bk 2D IR 2)
o SN iR S 120°C L IsHIA] g 24h

6 . U B SR 1R i (1) 38 S MOF s il 4 B8 R4 A0 70 1) 6 B V2%, SEAFAEAE T, Bk AP IR 3)
HH N R 90 °C L, B[R] v 24h

7 ABUR B SR 1R I (1) 38 S MOF s il 4 B8 8 A A0 70 1) & B V25, LR AEAE T, B 2D B%3)
FT A3 0 GF M2 5N = FIM1 ") JEE IR 2 AT BE ZREE 0. 25~2.5: 1;Ni % 5M1P [ BE /R EE
0.2~2:1.

8 . WU B3R 1 i i (1) 38 S MOF s i 46 B 8 A A0 70 1) 6 O V25, LR AEAE T, B 2D B8R 4)
PR R N80°C , ] g 12h s K5 BEIKI I i A 750 °C , B 8] A 5h

9. GBI B3R 1R i (1) 38 S MOF s il 46 B8 84k A0 77 1) 6 O V25, SLRAEAE T, Bk 2D B8R 4)
Fr A5 S8 AT DRSS v R 4 20 B AT IXAARML L BRI AT SR ARM2 L A LG A, Fod, v 1
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— FPIEIIMOF s il & E RTINS 5 7E

BRARGUE
[0001] A J& T AL ORI, i K — Pl it 5 FRMOF s 45 #3145 B A4 5 45 1k
JIiE S o

EREA

[0002] A TOLA K &, Ntk o A WA E B F . KA m i) 8 k&
TG S AR 2SS AT A R ORI BT A, FR e A S — R v e IR, EROA B S A
1B, {ELAH 2 — ot A 55 5 A AN RS20 1 R 5 SR o BB, an e ) B R os 2 — S8 A/ R e
R HER— B2 NI R #A r o B e S8 A Tk B 8 15 1l A YR o A P e =5 SO B [T ST
HAH R A5 AR

[0003]  FH T~ AL be A0 — A A i BB () MR AL TR mT 2 AR 2R St B AR St & 8 - Hod ot
4z JERh, Ru, Tr B (A0 P B 0 o B 4 i e A 7R B A 1) e A v M R AR e 12k, (L AT
BEANR , B AN & B, SR AL N A 5 K2, 5, 654 8 BARELIE
PEFPUAR A Q0 5% 42 & (H H AR B , SR 3 , BRIk = EE R e A BN R R AR T & 8
AR o, JE 5 4 B I AL % PR 9N > Co > Cu>>Fe . [t , 45 L 11 Ak 70 B R R e —
AT EE R I ST A Y B A

[0004] L F|CN106391020A I 1 — A LUBK A4 KL g B A4 47 2803 1 < Ji i B 1) PP o — 284k
T L R A ) 1) 1) 48 D7 V% o 1% 7 ¥ 5 8 3 I S H20— COTSL A 46 IR 1) 6 FR e — B A o L B
A FVEAR T AL, FH LA AZ B Rl 48 Ak 7 480 1 4 i o) % B B AR 771 o i A AL R e A B
IR E T, T 288 IR , (B AEAE G Bt A2 5 2% HLAR AR ME LU I AN 2 M LRI FH o
[0005] & F|CN102240566BAFF 1 b — S A filk B B AR AL TR 1) 9% 9 v o 2T VR R ERIR
BEAERUE K H B , 78 R SRR SRR HEAT IR 51 BB 15 2R A0 7R T DAk o 2% 77 V25 1R 191
AT LA S 3 1 (E S O R R XK, B — e el v s R e R 2 =<, &
B S ) RRAR R AN TR T R RIS ) 45

[0006]  FH i b5 — 48 AN Tk B B 1) BB 2 CLAK S F 90 (100 B B4 R 4, 9 2 PR e 2 1
AR FHI A B0 1% B VIS 4 )8 (NiCoFe Cu%) BRIHAN KA B « v PE T 4% 52 7
bk, JCFL RN 8 A 77 R I SR AR 1) PR B o SR 1T, N 48 A0 R A A7 7 7 B BRI, IR
TE R T N AR 2 R A 4 SR RURL IV 3 7 B 4 , Wi 3 L [RIAE F 2 3 BUBE AL TR 3 o DR itk , 428 )
TR ZR THIN T 46 J& UKL ) R/, B2 5 29 BORE , AR AR e B i Il 30, 2 i R A R R 425 1)
RO S

LIRS

[0007] < . T BB e AR RS - A 4 e 70 TN U

[0008] 3y 7 fife | A I B, A5 2 W4 T — RSB EMOT s i 6 58 85 A 300 45 1
e, SURFIEAE T, LA A1 T 5 08

(00091 S48 1) - ¥ BRI R PAML AT HUBGL s 7 B 20 R AR 25 T AR I BT B
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FHR, A B BT IRAARML 78 59 VS AE , T R s BH P TS VA R s BT IR 1 BO A AT BRAARM1 A Zn (NO3) 2 @
5H20.Fe (NO3) 3 * 9H20F1IMg (NO3) 2 * 6H20H ) 22 2 —Ffr 5 BT 3 (1 A AL T AR Sy X6 % — 1 iR
0 OH

AR KR O O HR=WR

(HO 0 s
HO 0

WEAER=RKTEH —AIUEY;
HO OH

( 0 0 )

[0010]  JDUR2) KD IR PR VAL 2 I N, NG AT [ L, I 845 3R JE AR VA 3
F R A5 BB, B BT B 0 R BT 15 BIML-MOF s Bif R4 5

[0011] D EE3) FEMI-MOFsHT IR/ N1 (NO3) 2 * 6H20 BIFHI AT SR AAM2 VA i T 25 58 7K , 2218
IINGEUK , fH pHEE I~ 10, JEI ZU3E1E S b, ¥4 B 2 508, 1L g, 2538 Pk ik I8 2
w15 BT BTl 1) Bh 7 AT SR AAM2 A Ce (NO3) 3 © 6H20.A1 (NO3) 3 ¢ 9H20A1Zr (NO3) 4 * 5H207

[ 22—l
[0012] B BR4) - K5 5 e UHAE AR h T, FRAE B ok b b e e ) 15 2 AL A RS fiE AL
7o

[0013]  ffRidktth, Frad 20 3R 1) H G ALEC AR B 770 BT BRAARM A BE R bE T : (0. 1~2) L fiLiE N
1: (0.5~1)

[0014]  fRikHh, ik P IR1) B A HLIE N, N- F L R e

[0015]  ffRidktth, Frad D 3R 1) B G WL I B &8 RE0 . Tmo 1 B35 Hi 3R ARM L5 A T 200mL A
U .

[0016]  fRiEHN , Brid 2D UR2) H R B 120°C , B 8] 9 24h.

[0017]  ffRikHh , BTk D UR3) H R B B N 90°C L B[] A1 24h

[0018]  flt ik, BTk +5 R 3) AT 43 BE Wk FR M2 5N 2 FIM1 " JBE R 2 RN JBE ZR EE A0 L 25~
2.5: ;NI 5MI" [ BE IR EE R0 . 2~2: 1,

(00191 fRRidksth, BTk 25 BR4) v T iR B 80 °C L, ) [A] A1 2h s RS B IR FE S 750°C , e ]
N5h.
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[0020] Lz, Fridk 20 BR4) P AS A A DR &S fhe A 560 5 v P 2H 43 B 7R i SR ARML Bl i
IRARM2 A AL, Forb & M2 53 NG, B AT SRAARML A Zn Mg FlF e (19 22 /b —F, Bl 51 Hif
URAAM2 M Ce AL AN Zr o i 25 7 — il

(00211 A B AR AL 1 —Fofoidm ack 48 B 700 A 3K AARM L AI G AILECAAR T 1 45 8 A AL B ZEA4 R (M1 -
MOF's) , 2 Ji P AN « 55— P BRI AT SRARM2 R AT SEUT0E I L, Pk VHE T R e, e e 1S 2 &
BAEA T B BTV AZMEAL T 2 i & BMOF s B BRAA , 78 L300 [ M B B )
BEL 180 285082 5 AT 428 1IN 1) 70 AR 5 5 3 R ST, S R g 87 3 5 {741 7 i 1) () )
5 PR R AL SR

[0022]  SELAHARML , AR HEA LA

[0023] (1) MOFsZ5# B — & RT I FLAR , 766 BT v LA R0 28 HIN 1 7E LA N 1) 29 B
JE AN RS, B 2% PR A8 T B 2 R A 790) Rz 428 2 L Al 36 1) 4% v B8 /0N, AT 3R A5 B8 4711
AL T A AR e 1

[0024]  (2) SR FHSLPTVE 28 735, J7 VA AT 58 B 4 A AR B

B A

[0025]  SR{sfiAS % BH BE BH 2 2 158 , 2% LA I S 451, AR VE AU BH 4 -

[0026] s iz i 5] v 5] 15 10 144 551 FH T 238 e A PPAR I FE 4 T

[0027]  HW AL RTERAEAL T (0.1g,80-100H) 540 #ralift) 47 55 wb (0.9g,80-100H) B &
5157, THo/No U (R R E 43 EE #-50 % , it i 1 20mL/min) 700 C ik J5 Lh b JR 58 ¥ J5 , 7
Ha/No" S (A 1 43 %50 %) I8 IOV FE 3R F+ 22850 °C , it B2+ 22850 °C 5 , VI8 /i CO2/
CHaVE & (BE/REE1.2:1,GHSV=40000mL/g * h) 347 B 58 [ B o e B A3 8 S » S A UA 6 1%
TE 28 & 7= 2H 1k o

[0028]  Sijii {51

[0029]  FRHXZn (NO3) 2 * 5H20 (0. 1mo1,42.93g) ¥ T-200mL. DMFH , 7 il Z445 +F 5 15450 T
AR R ZHZ (0.02mo1, 3. 32g) , Vi Al 58 G e 7 28 LU IR DU SR & I 9 A AT R AN 40 S B 5
WK RN S TR E AT IR LA, 120°C R RN 24h, A H S SO HER A FE FIDME SR
kA3 B Zn-MOF s o ¥ 1] 45 15 /) Zn-MOF s (0. 1mo1) -Ni (NO3) 2 * 6H20 (0.2mo1l,58.16g) Al
(NO3) 3 * 9H20 (0.075mo1,28. 14g) ¥ T-500mL 2% & T /K o, B ZUHEPE R AE DL T 5 21235 n50mL
UK, TE90°C N BB E S Bi24h , o F1 2 =I5, i 38, B TR R IR TR 2 b 1, 130
P, 2 JG80°CHEF-12h, 750 C K5 k50 1T 2 b i R At L 7)o

[0030] {14515 HCOH% 4k %282. 01 % , CHiF% AL 387 .58 % , 1™ HA ) HH Ha/ COLL A7 0 . 82, [ W
300h, COz CHy% 4k 2 FllHa/ COLL 51| 38 A SR EF AR

[0031]  Sijsti {2

[0032]  FRHUMg (NO3) 2 * 6H20 (0. 1mol,25.64g) & T-200mL DMFH , 76 Jll 245 FF 1K) 1 5 N I
AN2,5- " FRFEX K R (0.15mo1,29.72¢) , IR 5E UG #6722 LA R VUG 406 8 N AT A
BN S RLZE R, o I N S8 T AR TR A L 120°C R R Bi24h, A H G , B O IREE PR, IF
FHDMF %5 15 Bk 15 Mg —MOF s o #4146 3 f)Mg—-MOF's (0. 1mo1) -Ni (NO3) 2 * 6H20 (0.05mol ,
14.54g) <Zr (NO3) 1 * 5H20 (0.225mo1,93.48g) ¥ T-500mL 25 & 77K = , I ZUFEHE I IE LT, 5%
1838 hn65mLET /K , 2690 °C T B2 b [ S 24h , YA K & 55, ik vk, 22 B8 T /K Pe i v 5
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d i, 1RUEDE, 2 J580°CHET12h, 750°C K5 e 5h 5 B A AL AT IR A 477 .

[0033] 1513 HCO4L L% 82.15% , CHiAL L3 91.62% , 7= Y ) HHHa/COLL 4511250 . 85, J o
300h, COz CHy% 4k 2 FllHa/ COLL 51| 38 A SR EF AR

[0034] Syt fsl3

[0035]  FRHMg (NO3) 2 * 6H20 (0. 1mo1,25.64g) % T-200mL. DMFH , 7 il Z445 +F: 5 15450 T
A2,5-ZFRFN K ZHITR (0. 1mol,19.81g) , iR 58 G 7 8% 2 LU R VU 408 N N A B A
RN N 2 B I N 2 B AR R B RS R, 120°C R OB 24h, B B , B DIEE R, I
FHDMF 35 34 B0 Uk 43 BIMg—MOF'S o 4 1] 45 4 I Mg—MOFS (0. 1mo1) Ni (NO3) 2 * 6H20 (0. Imo1,
29.08g) A1 (NO3) 3 * 9H20 (0. 2mo1,75.02g) ¥ T-500mL 2 B§ 7K+, BIZUBFERI B OL S , 2212
T IN55mLE K, FE90°C R i ZU £k [ N 24h , ¥ F1E 500, L, 25 38 FoK ik E I8 2
PE, 13 UEDE, 2 JE80°CHETF-12h, 750 °C K5 be5h s B E A BT IR A AL 7 o

[0036]  T15E15 HCO4L L% 88.64% , CHiEL 4. %95. 21 % , 7= Y ) - Ha/ COLL 4511250 . 89, J o
300h, COz CHy% 4k 2 FllHa/ COLL 51| 38 A PR EF AR

[0037]  sjitifs4

[0038]  FRHMg (NO3) 2 * 6H20 (0. 1mo1,25.64g) % T-200mL. DMFH , 7 il Z445 +F 5 15450 T
AN2,5- R EN R W (0.2mol,39.62g) , i i 5 UG 7 22 DL SR VU 9 & I 9 A A AN
RN N 2 B I N 28 T B AR R B RS R, 120°C R OB 24h, W B S, BSOS R, I
FHDMF %5 15 B0k 15 Mg —MOF s o #4145 3 ) Mg—-MOF's (0. 1mo1) Ni (NO3) 2 * 6H20 (0.02mol ,
5.82g) \Ce (NO3) 3 * 6H20 (0.3mol,130.27g) ¥ T-500mL 2= B 17K, I ZUBEFE A1 0L , 212
T n65mLE /K , FE90°C R ZU 1 [ N 24h , ¥ FNE 500, 1L, 25 38 FoK bk E I8 2
PE, 13 UEDE, 2 JE80°CHETF-12h, 750°C K5 Be5h 5 B E A BT IR A AL 7 o

[0039] V1515 HCO4L L% 82.25% , CHi AL X386 . 54 % , P Y ) HH Ho/COLL 4511250 . 81, J o
300h, COz CHy% 4k 2 FllHo/ COLL 51| 38 A SR EF AR

[0040]  Sijsti {5

[0041]  FRHXFe (NO3) 3 * 9H20 (0. Imol,40.4g) ¥ T-200mL. DMFH , 78 il U FE A5 50 InA
1,3,5-FR =H (0.08mol, 16.81g) , i ik 56 i Ja 7 #% 22 LA IR DU 8L £ 48 A N A B AN 4 e
EZE R I N S TRCE AR TE R LA T, 120°C TR OV 240, B H S, B OUEE A, 3 HIDMF
VeV B AR BIFe-MOF s o ¥4 1] 4% T ffIMg—MOF s (0. Imo1) \Ni (NO3) 2 * 6H20 (0. 15mol,43.62g) -
A1 (NO3) 5 * 9H20 (0. 125mo1,46.90g) ¥ T-500mL 2= B 7K v, B 2L R 5 L T 5 2208 3 n
55mLE K, 7E90°C R I ZUBEPE [ i 24h, A H B =3, 198, BB FRRGR R ERE R,
FRUEYE, Z JE80°CHET-12h, 750 °C ks bebh i B A AL T SR A AL o

[0042] 1515 HCO4L L3 86.11% , CHiAL 4. %92.84 % , 7= Y ) HH Ho/ COLL 4511250 . 86 , J o
300h, COz CHy% 4k 2 FllHa/ COLL 51| 38 A SR EF AR

[0043]  SLjitif5l6

[0044]  FREXZn (NO3) 2 * 5H20 (0. 1mo1,42.93g) ¥ T-200ml. DMFH , 75 Bl ZU 45 $F 1 1% 0L I
AIEZR Z PR (0. 15mol,24.92g) , I A 58 e % 7% 22 LLUR U 3 £ 08 9 A A IR AN 85 40 S B 3
B S B SE TCE AR TEIR A HEAR 5 120°C R N 24h, B EE B OWCEE =W, I FHDMFYE %
kA58 B Zn-MOF s o ¥ 1] 45 15 /) Zn-MOF s (0. 1mo1) -Ni (NO3) 2 * 6H20 (0. 1mo1,29.08g) Al
(NO3) 3 * 9H20 (0.4mo1,150.05g) ¥& F500mL 2 &5 17K , Jall ZUHE R 00 T 5 2% 1835 N7 5mlL
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K, 7E90°C R I ZUHEPE [ i 24h, A E B =00, 1098, 2B KRG R IR 2, 58
P, 2 JG80°CHEF-12h, 750 C K5 k50 1T 2 &b i R A e AL 71 o

[0045] {14515 2 COH% 41, %283 .89 % , CHiF% 1. %89.01 % , /= A ¥ Ha/ COLLAF 0 . 83, )W
300h, COz CHyf% 4k 2 FllHa/ COLL 51| 38 A SR EF AR

[0046] XL 411

[0047]  FREU/AN/KEREEEEE (0. 1mol,29.08g) Mg (NO3) 2 » 6H20 (0. 1mol,25.64g) ,Al
(NO3) 3 * 9H20 (0. 1mo1,75.02g) ¥ T-500mL 2 B 7K, R U HE B 15 00 T, 22 1530 N 55mL 28
KL TEIOC R I ZU A FE [ i 240, o H A == 35, LI, F 253 ok ik 2 U8 2 P, 15 DF
Z JG80°CHETF-12h, 750°C K kesh S 2 AL T IR A AL 7

[0048] {1415 HCOIL AR T1.26% , CHiFE AL T4.61 % , ;= A Ha/ COLLAFI M0 . 74, )RV
300h, H I A 2 SR ILGR , AL A0 T AU P L

[0049] 1St 5] 1 -6 R LE 7] 1AL FFIPE BE X LL o B A AL & RS20 0 B T LR Y, 5K
it 451 1 -6 4R 2 5l i £ 75 3] T M1-MOF's , - 5N1 L Bh75) iy Sk ARM2 3k 47 1 Ly e S s, @ 3
B BET LR e 15 2 S8 A K AR AR R o 1 X B A8 D S SR FH SR e R B AT R AR TR
o NP EE , TT DA BH S R 3 St 51 1 -6 1) T S50k 42 BE S /N 6k LE 5T S5k 4%, T Bl 3R T
FRIR) 22 5 1 33 W0 TE 2 A B, B /INFRPRE A B K b 3R TR e 08 A R0 BHL LB Al 1) A e, 3 v 1
AT BRI M e 5 PR UE A A0 TR TR w50 1) R e M R R G 1) 1% P o St 451 1 -6 R %S B 43 14 AL
AT o SR A Tk 25 8 s N, STt 451 3 B A Bt e 1) CO2 AICHA A% Ak %6, HL12 47 300h /5 CO2
CHa#% AR FE A LRI AL, A FE PEFIRS e M R 4 o JF A S5 e 451 4 7] (00 775 1 S P m I T
St A5 SHE AL T 1, (H I 47 3000 5 tH B ARYERFAR E , R B 1 i e M R v ) e A
P o St 1) 3 XS B A8 1 e 751 B AT P IS 3 2 AT 5 (LX) B 48] £ e 7510 7T CO2 FMCHA % Ak, 2% U1 B
5 E B S N AT TG R B, SB300h 5 , CO2 FNCH %% Ak 3 24 328 322 1% T SIZ Jiti 491 3 11 CO2 AT
CHa%% AL 2R, [i) Bt AR 886G T JEL At I i 497 1K) CO2 RN CHA B Ak 3R o [ I & IO ARE A 371 PR J2 R T
B, UE B LU AR A T BT AR R P e s 22 , v P AR R 14 328 328 A T 3d SxhM1-MOF s i) 2% ) A AL
o

[0050]  H b AT A H 38 & ML -MOF's , 8 05 1) F FLBIR B 2500 78 LT i A R0 42 il 4
JENI) 53 B, FEREAT HET L 65 19 20 S A0 AT IS A A0 771, F A0 00t B RN A4 £ 7R P
17, BE KL R AR, M TT 3R 15 155 CO FNCHAFE 28 DL K& ey et g PR 1) B BEAHE AL 711, & o 2 i B
SR, B KB 24 NS F T ¢

[0051] &1 it f] 1-6-5 %F bb 451 1 4 4k 5532 17 300h 14 g Xt Eb
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ELRIER | HRifE | CO #44b% | CH, k% H,:CO
(m*/g) (nm) (%) (%) (mol:mol)
S 1| 155.22 7.4 82.01 87.58 0.82
L 2 | 165.58 6.4 84.15 91.62 0.85
[0052] | Lk 3 | 179.67 52 88.64 95.21 0.89
Lt 4 | 158.41 7.1 §2.25 86.54 0.81
Lt 5| 170.24 5.9 86.11 92.84 0.86
SEHEK 6 | 159.42 6.9 83.89 89.01 0.83
SPEeB 1| 110.29 14.5 71.26 74.61 0.74




	BIB
	BIB00001

	CLA
	CLA00002

	DES
	DES00003
	DES00004
	DES00005
	DES00006
	DES00007
	DES00008


