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TR R B AEAE 23 1 B MIL-101(Cr) OS5 M BIpE I 77 A B
KIGAFL, R E % MIL-101(Cr) 4 & 4~10 nm fY
AL, HEA RIF0H - A fLa sty Hac5at
P2 TSR SR ) SRR, MESR XTI ST A B3 R ER S
wEE . JFErE P BB, RN SRR
DA B 1 SRR 5 BL9A K 9407 MIL-101(Cr).
TEZNAR R, Y ' 5 ZRRMYIRR R R 1:12
BF, AT AR 3038 4 7 A - A L3 G5 1 1 MIL-
101(Cr). fH T 8 IR FH ok &, B 3 24 i
MR %, UL, ABFSCEEUE RS 2RI T R
( propanoic acid ) YEREING, FIH 5 NI A 5L
PRAF G E5F MIL-101(Cr) B AL, IFIFSE R ERAS [
TR - A ALAT 4K MIL-101(Cr) B9S2, LAIAG
1k MIL-101(Cr) il & 1225, BEARE BbT R 25 5 i
PFE
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2.1 kA HNLE

1) i)

JLIK Y BR #% (1) (Cr(NO,)y9H,0) , 4l i
99.5%, rAraf; XK ZHER (H,BDC) , i N
99.5%, s3Mralis INIR, ZEHEHN 99.5%, J3#r4li; N, N-
W R R RE (N, N-dimethylformamide, DMF ) ,
4G 99.5%, il JoKZWE, SRR 99.7%,
DA T2 (R Sl i B | TANE Bl w53 T E VA I X P v S 50 e
AN, TFE—SabBinI /A, LET1K,
S A

2) 143

X 9t £ fit 5 1L (X-ray diffraction, XRD) ,
Bruker D8 A, fE[Efi 658 AXS ARRAT; £AZLL
Ferm K ALBREE AL, NOVA4200e I, H A 4 7
FERA R A AT 2558 (scanning electron
microscope, SEM ) , Zeiss Gemini 300 %!, ff [F &
IRELHE) A H
22 EBFHE
221 HRNE

R 52 56 vp {2 5 UK S R 55 1) 400 Jo 1) it
Z L, R A B RE 23 iy 44 O PAc-1, PAc-2,
PAc-3. PAc-4, PAc-5. PAc-6. PAc-7. PAc-8. F#% [
1 EEC T HAAE L, H n RN INIR B Bt
B fE, n, 28 JUKISRR P T &, ny RoRXTAR
“HERRIYIBTR R, V(H,0) R85 TR AR

®1 HRaEEAR

Table 1 Sample fabrication formula

T A= n,/mmol V(H,0)/mL n,/mmol ny/mmol
PAc-1 1 4.929 1 1
PAc-2 2 4.858 1 1
PAc-3 3 4.787 1 1
PAc-4 4 4716 1 1
PAc-5 5 4.645 1 1
PAc-6 6 4.574 1 1
PAc-7 7 4.503 1 1
PAc-8 8 4.432 1 1

HRAE 2 1 AL 5 43 B 15 mL 3R DU 3R 24 P+t
A ATUKRSERES . R2E IR . 5B TOKTINIR,
FERARE TR, 10 min, HEFESERBUHRE T, ¥
R LIGNRTA RN ZEH, FF7E 220 CHRYMERT
JE 8 hy FRRWSEE, #r- e ER. K5,
FH DMF 44k 1 h, LIS B 25 Horb R 52 7 58 1 4
HTHR, FYkZLT DMF 4ifk=¥) 16 h, BIEkKE
YA HER; [RFRE, HIJOK CEERAifb =ik (5
—K 1h, R 16h) , BRI Yrhikan DMF,
WG EESS TR, 120 CHIFEE R T4 2 h, BR
FEP R R TOK LRSS K, 13RI,

TEZ AR FRH, AR E R Cr" f BDCT (%
IR T ) TR PRI, BB SR Y B R4
finsz SRR, FBO A AR F /MY MIL-101 (Cr)
WOkL, Bl KON R HERT , AORBURE TR, B
BREAFL, TR ARG T SRR
W LRSI VE T, RORFSURL A U8 T B Al —
T, FIERL T AR R R - AL R
222 #AMB5RAE

1) R4 A s b i S ALBREE A 30 R AR
b AT N IR /GRSy, W E A AL ) BET HLARTHI
FRRHLIARRRAE . ZEMRXZ R, 7% B R 5 AU
[ AL, BIFE 120 CF EZ5 T4 2 he P4 AH
Xof FE 7 UG R 0.05~0.20, MRAE 77 K IR A S
F k1T

2) R HH X AT SO EIRE S A T R AR
MHAZE A Ry Cudll, K, R GH, Wai H  30
KV, FHEEEE 2 (° )/min, £ 5T FERY 5° ~80° ¢

3) R R S P RO ZS A R T
FAE . TERNEZFINT AR VERAL IR, RRFERE S B
TS b, TR,

4) F W H JE#E (methylene blue, MB) %K
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Fig.1 The comparison of XRD patterns of
samples and simulated MIL-101(Cr)
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AR LRSI (E3) ATRLEBE, PAc-6 7%
B - ALY GEER, T PAc-1 I PAc-4 (FLAR A1
HE R MAL, AETENFLESH, HE—2RIE T N,
W/ JE B i R T AR 21 1 4538 .

0.3
|

—e—PAc-4;

L I —®—PAc-1;
—4—PAc-6

02

0.1

cumulative pore volume/(mL-g™)

pore width/nm

3 HRIESHE

Fig.3 Pore size distribution of samples
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Table 2 Particle size, Sgrry Spangmuir and V.. of samples

o BRI Syer/ - -~
RS migh)  (mig!)  (em'g))

PAc-1 171(5) 2468 3544 1.3
PAc-2 185(3) 2571 3601 1.4
PAc-3 170(2) 2090 2941 12
PAc-4 158(3) 2697 3772 1.5
PAc-5 155(2) 1149 1762 0.7
PAc-6 165(3) 1147 1665 1.1
PAc-7 155(2) 1019 1554 0.8
PAc-8 79(2) 1775 2494 1.1

T AR SRR G A AP kAR, 55
R PR UE IR 2% 5 Sper A8 1 S0 UM MHIRAS L IR R A ARG
FEJTBUE L 0.05~0.20, 12750 51 m?g; Vi, SETH R AT
HHZITH A (DGR3 0.97, MEHN 77K .

i 26 2 nl L, Bl DR MR B R B R, B
BET [t ¢ i #1538 fn (PAc-3 & K], T
PAc-1~PAc-4 AT ML - N FLA5H, PAc-3 7EIL
AMESHT) . HALBR MK, 1fi PAc-4 1Y BET
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LRI O SR B R RME, PSRRI,
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AR TR L
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4 HANHmSmSEM
c) PAc-3 Fig. 4 The SEM images of samples
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Fig. 5 Particle size distribution of samples
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Fig. 6 The adsorption of samples to methylene blue
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(WERE. 1)

Preparation and Properties of MIL-101(Cr) with Micro-Mesoporous

Hierarchical Structure

ZHAO Tian, ZHU Hexin, ZOU Minmin, TANG Songfan, SONG Lijuan

( College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In order to simplify the synthesis process and reduce sample loss, propionic acid was used as an

additive, through changing the concentration ratio of propionic acid to chromium nitrate nonahydrate, the synthesis

of MIL-101(Cr) with micro-mesoporous hierarchical structure was conducted. The particle size, BET specific surface

area, pore volume, N, adsorption properties and microstructure of MIL-101(Cr) with different concentration ratios were

investigated by X-ray diffractometer, automatic surface and porosity analyzer and scanning electron microscopy. The

results showed that: choosing proper amount of propionic acid could synthesize MIL-101(Cr) with micro-mesoporous

hierarchical structure, which had stronger adsorption performance. In this reaction system, the concentration of

propionic acid could change the structure of MIL-101(Cr), and the synthesis method was simple and convenient,

providing a feasible solution for expanding the application of MIL-101(Cr).

Keywords: MIL-101(Cr); propionic acid; micro-mesoporous hierarchical structure; adsorption property
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