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Covalent Functionalization of Molybdenum Disulfide Nanosheet Using a Ball Mill Method (IF aculty
of Engineering, Kyoto University, *Graduate School of Engineering, Kyoto University,
SWPI-iCeMS, Kyoto University) OYuki Ikeda,' Tomokazu Umeyama,® Hiroshi Imahori*’

The development of effective covalent functionalization methods of two-dimensional
nanosheet materials such as molybdenum disulfide (MoS;) is crucial to promote their
applications for catalysis, optoelectronics, and medicine. In this study, we succeeded in the
covalent functionalization of MoS, nanosheets by the solid-phase reaction with maleimide
derivatives using the planetary ball-milling system for the first time. The thermogravimetric
analysis (TGA) of the MoS, nanosheets modified with N-benzylmaleimide (Bn-mal-MoS,)
showed a weight loss at 400—480°C under nitrogen, which can be attributed to the
defunctionalization of the covalently attached molecules. The weight ratio of
N-benzylmaleimide:MoS, in Bn-mal-MoS, was found to be 1:3.

Keywords : Molybdenum Disulfide;, Maleimide; Covalent Functionalization; Ball Mill;
Solid-Phase Reaction

:@ﬁﬂ:{— VY77 (MoS,y) &b kit /v— MVH@rO) fib s OV
TN AREE, S FERESOISHZRAET 72 0121%, IR ILARAE
%&%%%?6 ENgREE D, AR TI h%ﬂf—w\»%%wtwm&&v
L1 3 K3 %{Zl—‘@li‘ﬁ}ifﬁ%”:ﬁ 9 L& T, MoSﬁ‘/ — b O REEEM 2R T,
NIV MoS, & 7 V3 VR T C 24 BFEIAR— /LI 352 & T, MoS, /v —
k& fFlz, TORERESGNT (TGA) ZEAFK FIZTITo72L 24, 1000C £ TH
R EEWD AT v X R- oo 7z (Figure 1), — )5, N-XU U<l A IR
(Bn-mal) D& & [FFRIZA—/LI L LT

Ak (BM-Bn-mal) (Z%F L. TGA {EIJ 1]—— MoS  nanosheet
EiTol & 2 A, BERFHKATIC .

150-220°C C4orfiE L 7= (Figure 1), ?5% o ] Bn-mal-MoS
1. MoS, 7/ &— b & Bnomal DIRAH 8 os]

KA R AR — L 30 L Ve ) 3 £

FIEICEY Mos, I LTy 27

Bn-mal % [R\\ 723K (Bn-mal-MoS,) % 02

1372, Bn-mal-MoS, ® TGA IZ 35\ T, ] BM-Br-mal
400—480°C T HE EHD 5 7 57& (Figure 0'0 T T e
1), T4 MoS, ([T ARG R L7z Temperature / °C

Bn-mal ONfREICE Db DLEEZ NS,

. 12 Figure 1. TGA curves of MoS; nanosheet
D . Bn-mal:MoS, =1: >
COERLIE, Bn-mal:MoS; 3TH- Bn-mal-MoS,, and BM-Bn-mal measured

[ under nitrogen atmosphere.

© The Chemical Society of Japan - A03-1vn-08 -



