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Preparation of MCM-41/NH,-MIL-101(Fe) composite and

its activity for photocatalytic reduction of CO,
JIANG Yu-ting, XU Hong, ZHONG Yi, MAO Zhi-ping, ZHANG Lin-ping*

(Key Laboratory of Eco-Textiles of the Ministry of Education, College of Chemistry and Chemical Engineering,
Donghua University, Shanghai 201620, China)

Abstract: MCM-41 molecular sieve is mixed with NH,-MIL-101 (Fe) ,a MOF photocatalyst, to prepare MCM-41/
NH,-MIL-101(Fe) (NMM) composite photocatalyst through a hydrothermal method, which is used for photocatalytic
reduction of CO,.The microstructure of the prepared composite photocatalyst is characterized by means of XRD, BET,
SEM-EDS,UV-Vis DRS, PL, XPS and other analytical tools, the influence of the physicochemical properties of the
catalyst on the catalytic activity is resolved.The doping of MCM-41 on NH,-MIL-101(Fe) leads to a positive effect on the
enhancement of CO, reduction to HCOOH. Experimental results show that HCOOH yield reaches 109. 11 wmol-g™" after
5 h of light exposure over 10%-NMM catalyst in water solution without sacrificial agent added ,which is around five times
that over pure NH,-MIL-101 ( Fe). HCOOH yield over 10%-NMM with TEOA as sacrificial agent reaches 132.78
pmol-g™"  which is 4 times that (33.67 wmol-g™") over pure NH,-MIL-101 ( Fe).The prepared photocatalyst remains
high catalytic activity after it has been used for 3 times recycle in both solvent systems.
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IR BE SR T NH, ~MIL—-101( Fe) B2 G0 AE
XYL MCM-41 f8B AG 6l T x% NMM L
HAERF A NNE A R TSR T8
ERS P TObA R+ R RCR , H ot
K/NHNH,-MIL-101( Fe) >5% NMM>15% NMM>
10% NMM,

Stk —2E G S TG LR SR CO, 2L
RIFEM , SCHR RSy R 2 Bl —Fh M SlK IR R —
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fEARERE , BERATE NH, - MIL- 101 ( Fe ) Z5# F 430
MCM-41 F|F CO, ik i, 1fif H TEOA $§44: 551 ) Jin
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NH,-MIL-101(Fe) FA R T SGAHAR B B |
L s O S5 B NI i 1 OGRS PR B, 35
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fEfLE M, N LR ZE AT LA 38 38 MCM -
41 FET LIRS HCOOH =&, [H MCM-41 &
A 15%WF HCOOH 7 & A it T K, v] fg & & 1
MCM-41 #3575 NH,-MIL-101 ( Fe ) {2 [f 52 111 [
Il TXF CO, HyME R A GARALROR
&2 NH,-MIL-101(Fe)#1 10% NMM #ZEAREZE TH

KAEEE CO, M8 pmol/g

[ 3 NH,-MIL-101 5% NMM 10% NMM 15% NMM

4K Ik %R 21.78 58.12 109. 11 87.42

7 TEOA 33.67 82.35 132.78 121. 16

T BETE] S b

Xf NH,—MIL-101( Fe) F1 10% NMM ¢4 4L 7]
HEATOEER i RN AR e Mk, P 2% 3 AT 1, NH, -
MIL-101( Fe) Fil 10% NMM SGAEAL 285 3 IRIEFR
i 5 7 i B m ATk B A — oM AR I K Y
91.96% , F= 1A T I A ] R AL R Re e A
VF RS, I H AR08 20 5 A2 v oK Pkt 25 458 #E 4 A 5

%3 NH,-MIL-101(Fe) #1 x% NMM A E{E R TH

TRINEHE X L %
TEAUAEL Cc-1 Cc-2 Cc-3
NH,-MIL-101 92.42 88. 89 85.35
NH,-MIL-101+TEOA 94. 06 91.42 86. 60
10% NMM 97.65 92.97 88.70
10% NMM+TEOA 97.72 93.32 91.96
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