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PgssibilitK of emulsions stabilized with Janus nanosheets as novel reaction
fields with liquid-liquid interfaces
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By using the unique layered structure of potassium hexaniobate trihydrate
with two types of interlayers with different reactivities, interlayers I and Il, which are
alternately appear in its stacking direction, water-dispersible Janus nanosheets were prepared via
surface modification of interlayers 1 and Il with phenylphosphonic acid and phosphoric acid,
respectively, and subsequent exfoliation. The resultant Janus nanosheets formed an oil-in-water
emulsion in a biphasic water-toluene system. An "on water reaction” performed in the emulsion formed

with Janus nanosheets demonstrated that the liquid-liquid interface of the emulsion is a superior
reaction field.



[1,2]
KaNbsO17
3H20 | 1
| 1
[3]
2
[1,2]
2
[4-9]
on water reaction
[10]
2 - on water
reaction
2
2
on water reaction 2
oil in water o/w
= i 3 AN k
= REEEEETD oH

(1

100 mg 100 mL 2

31p ICP
Wilhelmy
olw



10 mL 0.2 mL

31p
ICP
| 95
1]
70-75 I
5
700-800 nm
b [NbsO17]*
1.9nm
20000 59.5 MmN m1!
o/w
3600
0.91
9.2%x1022m3st
20000 59.5
mN m-1 - o/lw

wnN e

4.

o

© N

on water reaction

M. Lattuada and T. A. Hatton, Nano Today, 2011, 6, 286-308.

Y. Sheng, X. Yang, N. Yana and Y. Zhu, Soft Matter, 2013, 9, 6254-6262.

R. Suzuki, M. Sudo, M. Hirano, N. Idota, M. Kunitake, T. Nihimi and Y. Sugahara, Chem.
Commun., 2018, 54, 5756-5759; R. Suzuki, M. Sudo, M. Hirano, N. Idota, M. Kunitake,
T. Nishimi and Y. Sugahara, in Functional Materials [On line], ed. E. R. Sahu,
IntechOpen, London, 2019, Ch. 3.

D. Xue, X. Song and F. Liang, RSC Adv,, 2017, 7, 25450-25454.

X. Ji, Q. Zhang, F. Liang, Q. Chen, X. Qu, C. Zhang, Q. Wang and J. Li, Chem. Commun.,
2014, 50, 5706-5709.

Q. B. Meng, P. Yang, T. Feng, X. Ji, Q. Zhang, D. Liu, S. Wu, F. Liang, Z. Zheng and X.
Song, J. Colloid Interface Sci., 2017, 507, 74-82.

X. Zhang, H. Ren and A. He, Nanoscale, 2018, 10, 19351-19359.

D. Luo, F. Zhang, H. Zheng, Z. Ren, L. Jiang and Z. Ren, Chem. Commun., 2019, 55,



1318-1321.
9. S. Zhao, L. Li, H. Zhang, B. Qian, J. Luo, Z. Deng, S. Shi, T. P. Russellcde and Z. Yu,

Mater. Chem. Front., 2020, 4, 910-917.
10. A. Chanda and V. V. Fokin, Chem. Rev., 2009, 109, 725-748.



1 1 0 1

Ryoko Suzuki, Tomoki Nagai, Emika Onitsuka, Naokazu ldota, Masashi Kunitake, Nishimi Taisei, 51
Yoshiyuki Sugahara

Preparation of water-dispersible Janus nanosheets from K4Nb6017 3H20 and their behaviour as a 2022
two-dimensional surfactant on air?water and water-toluene interfaces

Dalton Transactions 3625 3635

DOl
10.1039/d1dt03647¢e

(Kunitake Masashi)

(40205109) (17401)

(Suzuki Ryoko)

(32689)

(Onitsuka Emika)

(17401)







