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Preparation of core-shell structured inorganic nanoparticles and

their applications for adsorption of lanthanide ions

3+ 3 %% : 1022001INERO003
LLFEBMG) Az g
PHEABA CERE

BRB T L 06-2757575#65321#13

E-mail address : csyeh@mail.ncku.edu.tw
(RZERRR R B R

FLPpH: 102 # 123 05p



PO PO TR RTRTOPPUPROPRPIS I
I 1
2 D 2
BT FHARE B e 3
B FEE S BB AR eeeeeeeee 5
= L IR B e 5
("‘ ) Fe;0,@AuU@m-SiO, E’i”@l R e 5

(: ) Fe304@m'8i02 E‘f"’a@l BB ettt 8
T L 9
By A B B T e, 10
e = I, 10
(‘ ) Fe304@AU@m'Si02 ................................................................... 10
(_: ) FE304@M-=SIO0.uuciiiiiiiiie e e 15
L N, 16
("‘ ) F9304@Au@m'5i02 ................................................................... 16
(_: ) F9304@m'8i02 ........................................................................... 18
2 T 21
B E B 2Z BRI s 22
L~ %% If’é ......................................................................................... 24



R £
AFHET BRI AN AR FASRE E F R F D

A AR RIRY e 3 BT FLAEBET D

P B AR RE- K AERA RAL KB NLERT > R
LT EEY TR YRR S R REILE R

RIB R P EDAR R gk~ F %ﬁ< SHF R LB AN IR (8T i
FlE ’J\%ﬁ'mﬁ SERELT ‘ﬂ%ﬁd i SR I Y e g%‘ﬁ % it

Powof oo 500 MR~ e iR { PaR v FIAR B < g B

- AR SRR R T Lo I S BRI AROT L BT Rk
Po B v oS iR R i RSB AU R R OK RS R
PR HRAFRE DT L U ARBPE Y RGF SRR
¢ 5 B avER G T R Lo B E AT o

MiEs © 2§ MZHBAARS AU F OB RE SRR -



Abstract

In this project, multifunctional nanoparticles will be used as an
adsorption agent for lanthanide and actinide adsorption. This
multifunctional nanoparticles has iron oxide core and gold shell which
can show unique magnetic and optical properties, respectively. The
surface coverage of this core-shell nanoparticles will be done by
mesoporous silica via sol-gel method.

The mesoporous present in the silica shell can adsorb lanthanide and
actinide ions present in the water. The magnetic nature of our
nanoparticles will be used to recycle the materials by simple
introduction of magnet.

By synthesizing this kind of nanoparticles we are able to develop and
achieve maximum efficiency of materials by adsorption platform. Using
this platform, it will be possible to enhance the speed and convenience
for subsequent detection. By combing the nanoparticle adsorbent with
the standardized platform, we can improve the existing technology of
removing highly polluting rare earth elements in the field of
environmental science.

Keywords: iron oxide nanoparticles, mesoporous-silica shell,

adsorbents.
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