5536 B4 3 ¥ @ 4t T Vol.36, No.3
2019 4 3 A FINE CHEMICALS Mar. 2019

A [E) R IR NH,-MIL-125(Ti)AY
& M St 1t RE

LEx', 5 ow’ R F S XL R ok om”
(1 SPIRG LRI L TAE B, AT FE 1160455 2. 7Tk (L) Mae , 6 102249

FEEE : DL 2-ZUEER R R (HLATA) FIVER R 0 55 P TR( Ti(C3H,0) IR VR, SRR A5 T NH,-MIL-125(Ti)
AnfA, PR R NN-HIEH BER: ( DMF ) FIJE/K B ARFR I, NH-MIL-125(Th)f R 23 B A8 .+
HARF\EAIES . R XRD. SEM. FTIR 1 BET %F-BOSARIES NHo-MIL-125(Ti) A4 T T 9t
B, HR AT W eI e AL R N, BT T LR S I 2 M RROC R . S5 RERH, Ok
BRI AL AR O RN ER CL R B bRy =4 25 B RN & A E NH,-MIL-125(Ti)db AR {1103 4TI , 100 {101} 1fi i
AT DA —2 AL ORI EA O Bl 7= 42 CO 1 CO,0

KB NH-MIL-125(Th)dbi; AREhE; Jefiefh; SRCbesfb; ffb50sdeaifi R

FESES: 0643.36 XERIRIREG: A XEHS: 1003-5214 (2019) 03-0481-06

Preparation and Photocatalytic Activity of NH,-MIL-125(Ti)
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Abstract: NH,-MIL-125(Ti) crystals were prepared using 2-aminoterephthalic acid (H,ATA) and
tetraisopropyl titanate [ Ti(C3H;0), ) as raw materials by a solvothermal method. By varying the volume
ratio of N,N-dimethylformamide (DMF) to methanol (MeOH) in the synthesis system, NH,-MIL-125(T1)
crystals exhibited circular plate, decahedral or octahedral morphology. XRD, SEM, FTIR and BET
characterization techniques were used to study the physical properties of NH,-MIL-125(T1i) crystals with
different morphologies. Then these crystals were used in the photocatalytic oxidation of cyclohexane under
visible light irradiation. The structure-activity relationship between catalytic performance and crystal plane
was explored. Results showed that the main reaction of selective oxidation of cyclohexane to target
products cyclohexanol and cyclohexanone occurs in the {110} crystal face family of NH,-MIL-125(T1)
crystals, whereas the {101} crystal face family is mainly to further oxidize cyclohexanol and cyclohexanone
into CO and CO,.
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1 NHp-MIL-125(Ti) fb A S5Ok 5
Amounts of raw materials for synthesizing NH,-
MIL-125(Ti) crystals

Fefh H,ATA/g

Table 1

Ti(C;H;,0)s/mL  DMF/mL MeOH/mL

S1 0.816 0.45 11.25 3.75
S2 0.816 0.45 12.30 2.70
S3 0.816 0.45 12.86 2.14
S4 0.816 0.45 13.50 1.50

1.3 tEAFSKEELELE

XA A TRITE S NH,-MIL-125(Ti)fE S 2547
Tt IR O e B AL 5286 . ERRFREL 50 mg Y AL 7
SR i I s | R[S E [ 5 S /A e ]
AR, e TR A N Ay, A
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DUk (3770 ); FHEEH Ay Iy 207 SO R AR & ol A
5 min J# K 20 mL/min AYES . 25°CF, PLS-
SXE300UV AT YER IR 7h J&, HEA 1 mL &
R CRARY ), ARG W s R, B
RN IR O e Bt AL = o B RO AR R R
GRS EN2E Bl . O e SR A i = &
FLALFEWAR . PR, RAH Y A ORI
WO, SAMHEYFREE CO Ml COy A=W
Kl 5 s R . SR TCD #&:, {538 TDX-01
% FE (GC, SP-3420), #:K A 1 m, RN 50 °C,
2 P L E SRy 40 °C, SALZEIRIE N 100 °C o WAH
FEYI BRI R I T R FID O B AR R 5
Fr AR OV-101 (A, HHKE 50 m. IR
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Fig. 1 XRD patterns of NH,-MIL-125(Ti) crystals prepared
by different volume ratios of DMF to MeOH
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Fig. 2 SEM images of NH,-MIL-125(Ti) crystals prepared
by different volume ratios of DMF to MeOH
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Fig. 4 TG curves of NH,-MIL-125(Ti) crystals with different
morphologies
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Fig. 5 N, adsorption-desorption isotherms of NH,-MIL-
125(Ti) crystals with different morphologies
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Table 2 Photocatalytic conversion of cyclohexane and
selectivity of products over NH,-MIL-125(Ti)
crystals with different morphologies
TR %
BB HR% R
Wom  HOm Ay
S1 BB AR 0.270 16 63 21
S2 P& 0.200 17 61 22
S3 RRIIEE 0.097 24 47 29
S4 PANTRE 0.067 8 19 73
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