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' Morphology

¥ Chemical Coprecipitation
¥ Sol-Gel

¥ Hydrothermal

® laser pyrolysis

* Oxidation

¥ Flow Injection

* Electrochemical

* Aerosol/VVapor-Phase
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' Surfactants

¥ Dextran
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¥ Poly(vinyl alcohol)

® Poly(ethylene glycol)
* Pullulan

¥ Chitosan

» Alginate



Qg oo el (G pouly S zny cud 5 pl 4 Wl pwndblise OIS b e 4 bl },{)fg]

DVOLasS o 6 sl o] ol lasslS 51 g ans o ) L3 e (Sesbivlg 2SIl asdls a5

IHJ['D\/}D,H ,(/\]4’ T/\Nr -
n OH Hl, .o“?%-'fcf‘ JZ\J’{‘O f0mgt,
(a) (b) (c) OH
@ @.---{--o—cng

atd L OH
o w1f N
‘ 1o _[09,:(_‘-‘5 _ (e)
HO -0
o |
{_Ql

(B Yoy (@) )3905 ()] yiS's «(C)yuan! sl b () IS g b (@) S dS lst (L (V=) S
I fl@)ees

aile ols oSt g [Vlewdl F Jie 5166 VP swle S156 51 o3l 4Y wi> uilas-Y

Dyelev-vy s YAl olsiles

L jogign 51 a5 Cajeeals )3 &j90 nl joal a5l g )3 95U 59, (s ey dtwgy W gi-T
50 oy 1A e yaugil asile ailing oo 1), L3 95U g9, il oo ags (5 pony slo i lo b g
5 ool 00l ablo (g rarly iy S L oS sl 85, b O 5l (Si5e (gsl s Sl oolizid

LV -] "l oS 936 aisle ol a8 5 )13 oy 35e0 ol 5o cwnblice &3 ot

IV ] bl aias 1L 5 (o O3 5 bapg)end aile) soud lagivdsy (s 5 IS ¥

W’ﬁ" LS‘)'? ] @151)9 ?..Ss)d.:..é 6[@05; LS‘)L)JMM}: ﬁbméj.i:é 0‘540 )‘)M‘)A?‘

' Nanosphere
" Nanocapsule



Fes0a olonds 5,0l g 0,00 oYU mhaw Colus Coadgs 09 oo ooliiwl ol &I,3 ¢ (53,

[#]s s YU,

(a) (b)

Gold, graphite, silica etc.

Dextran, PVA, PEG etc

Magnetic
core

Magnetic
core

(C) Polymer matrix (d)
. Aqueous or oily core
Magnetic

nanoparticle Polymer shell

Magnetic
nanoparticle

VI JgmasS b o9,y «(C) ymgil 3, (D) T 0lge ¢ (3) Sono olge L FE30s yinigr :(Y-)) IS

R VO RCH PR W IR PR L g

@T S Jelxo I (o Ol 3l o 9 ol aniai yo Fes0s 0 p,5-1-0
ooVl huwg ol b Sogll )] salox 5l g cmn; Jae Jilae pio slaacacs 51 S o9 0l
1518 el o clooais¥T ol s o bl o otz Sl 5 5 e il o JT o JT Jut
00S (59,5 00 VT (G ailgs oo 5 Wigud sod p il golin g 325 o JT (slaoaiiSeagl M5 1 (5w
= Ol ST wigd (2138 0y 0)lg aiiles o liSie 5 4 g (2 S DIl ansly

0dd gaz (o) GlaglE )l 31 pens Sl l 0,8 18 il (om0 50 (oSl jlade 4y



ailes saal)l5 5 goiie sla iy, oeSt LYY]wsd o 5505 ho,lam 3 OS] coge
$U 5 (alooady 5 Sledy, (b Horl S i (S SOl plend (BN,
o Slgiing 1 51 I3l Bl 5 Ll 5 ¢yl osSn Sosl ( D b gl Sl eyl 2
5000 8,55 5 (Hyb 50 (s s pdy Bllanil codz an T8 0ads S5 lagby, o 5l Iy oo
wﬁ@uyo@&”wlw.wswwouwdqulgpwﬁ

a5 )50 Sllos ml auie 5 daaie Glaosliiul Ly 3 0)lgs s clllE s Yy

ROWPVER S5k JPSCO

[Y¥] ol 505 )lse Lol 5,5 Bis olsi (oo i aliwg 4 Logas a5 Siw <33
Pb?*, Cd?*, Cr¥, Cu®*, Ni?*, Zn?*, Mn%*, Hg?*, As®*, Mg
o2 e ool pginngll iKie (sal (slaasnST siilen ljls wunST I3 6L 55 ool G 5
$U ol )0 oSl cpl 1y il oo oS I3 B (gl Giduanel plaodlr pg e g
g wiles oy Sy s g s e plis 093 5l Jgere ot alend 5 (58 slo (S
(&8 aeanST )3 5 s 5l il o o5 (5N 3ok Canglie g prhans ol ol YU e ol
b gl Colis il alie ;5 i Slspes Jod ) goaxte BYs & ol wST )8 gl
SR axg 0,50 b ceslie uebliie ols3 g gl Mol bl g ()5 lucuy;

Ivsleal

I3 iz sy A 5 St 3l Lo il sl o] ST S b e 3L
S 0SS 5 ol ladase 1o o aST 5 DS sezd )l S gl 4 b ue 40 5 958 e
S5 sl (60 b L el S ST o b ol a5 camo o yLis 1) FesOa il il (Y-1) JSCi
S8 soliwl 0590 638 loygslS LAl lgie a4 sdnl Cavds Jpame ol ool Slo Jele oyl

[Yfls .5 o



‘ + PAA  Carbodiimide
R o

Fc30,.
0O O
s H i
+ HN_ N_  NH, Carbodiimide Nl N
— _—
0oy c=N/ My WH,
Fe;0,-PAA 1 B

[VFlolis Cam o oolinl 5,90 coael b oads o Jale ool ST &l,3 i :(F-1) JSCo

I ‘S)Lo.u OLO):D 9 ua.»::'uw; 2y ML@O u|)~>53l3 oﬁ)lf—"—&

ML@O ‘SJLO)OLOJE—‘—Y—&
el Glb s Loy sl (g, 51 (S i o0 5 Sloyds D)l b Gileyole 5 T ar s o5 smle
;o TV sloyS (o yme y0 1y oy 28l o T g0l 5 Sl s (sl Jsbes 4 il sl (510 45
AiS o oS oglice wbliae slo Ol 3140 ales = PRV RN 6‘,))5 ol [§ solw s
mboliie lae (595 2 ge Jelse § ()l (quolie (olg 0,3 4 4 (S 00isad g Lo )5 50

Lvols,ls

b Lo 2y il (5510 3 32 9003 Y-Y-0

S5 )‘1 oolarwl b a5 el YWLQ»' b ganiS )1}31 S5 (MRI)(S»‘.:.EL;.;.‘O VWA Lg)‘éﬁﬁya.?
o JH slabisle slale > Lol en g 5280 polas sbml el « > )15 (598 (cmubline (o

s ougs el 6l il Lol cyal 0S| pgas a4y cwgbliie &350 5l ooliul b 055 o

' Hyperthermia
" Non-invasive



S0P 95 S8 elalp (6510 pgal pl gl oo plal (55 olge o Jladie b g YU Hlews conlus

Dgd oo plml Ol 50 (55,000 (5 i) sla

Teol il ploj ol ay a0 wish (o0 Soym T gl weles 351 L e g n &5 Soj
ot aloel oS (gl aley s 5,8 o 5l 053 (s algl Sl @y ot Ky (gls ysis
9,08 (S Jole ans o ply cnl ol s 4 (Vb g9 50 skl U igd oo (o3lo 5 28l
sibe (guabliae &1)3 b 2(PD) Sggp o515 9« (T2) (oo,e colywl & (T1) Job ol il
3L ol sl oo a0 y90 28l sla (159 T2 5 T oy (i 5 oligS sy ol
b ogn colial oloy 035 o 4 Al o | Bus Bl canblise wuis I Jol> pga
e oo (S e ools il oy U5 Lyl 5 .01 e b Caand L 51 5 0,5 el bl
S5 lp Sl (nl s wijlail (oo pls 4 S |, (canbline Jele csglid sla o 5 g Glgsctl

Ivolans o ool Lacl ol slags Lo

A5 (5,00 1 pgal Sl ¢ quadoline 113550 5l oolaiwl b o)) 5 (S pole olKiils o)) Kiwgsy
i o Jols 55 Jymna 5 &2 5 bens 4l Jlre 3 -l 03,51 ]3], il sl Jobos
3leolainl b Ol yeas cpl el ol jors  Sii) Olyesd b 50 (69150 j0 a5 090 0 sl JeSUge
5 Ggsy onl > ed et B gmrbliie 3055 (60 pppal 53 (gmeblite S35
o)l oads solaiwl Ll o b, 5k e b g yiegil oo 5 sl o3Il b aunST ] &l 34i

Sl i 3l amolin 5 Blis o 35l Ailgs oo Sl Jloany yyolie b o purbliiol ol )3

' Radiofrequency

' Relaxation

¥ Longitudinal relaxation
¥ Transverse relaxation

® Proton density
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' Magnetite

" Hematite
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¥ Maghemite

® Oxidation Catalysts
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' Suzuki coupling

" Heck coupling

* Sonogashira reaction
* Hiyama

® Hydrogenation

* Reduction

¥ Oxidation

"Cycloaddition reactions

* Asymmetric synthesis
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R 0.5 mol% Pd —
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Catalyst: Mn(Br,TPP)OAc@SiO@Fez0y

Catalyst (0.5 mol%) (.?
1-S<n2 > .S,
RYR®  TBAOX (1 eq.), H,O/EtOH (2:1), R' " "R2
rt., air, 1h

R' = CgHs, CH,=CH, n-C4Hg, Yield: 60-96%

4-OHCH,CgH4 Selectivity: 90-100%
R2 = CH3, CgHs, CgH5CHs,

CH2=CHCH2, CH2=CH,

n-C4H9
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FC304-ﬂ-CD-CU2

1

R Fe304-f-CD-Cuy N=N R
¢ B(OH), + NaNj + R*—= - N—"T
Q (OHtlo:*+ N3 H,0, r.t,, 2-6 h rReAN \Q

R" = H, 2-F, 2-CH3, 3,5-F5, 4-CH3, 4-CI, 4-OH Yield: 60-96%

R2 = CGH5, 4-CH306H4, 3-NH206H4, n-C4Hg, I'I-CGH13
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HoN
HoN
HoN

HO:(]\A Sonication H,N

+ —b

HO NHp RT,HO  pHoN
H-N

HoN
2TH,N

«nNHy= Dopamine

R-CN
MW, HoO
130°C
1 \
y HoN NH, ¢
R™ "NH; Ru(OH),* ™% Ru(OH),

Yield =61 - 86 %
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MG@Sal: R,=R,=R;=H; MG@NSal: R,=R;=H; R;=NO,;

R; R,

MG@TBSal: R;=R;= t-Bu; R,=H ‘
M(OAc), -xH,0

catalysts <

O

(ﬂl 0, D —+ (L -+ )ﬁ —+  Other by-product b
Catalyst .y ( )
E}LD - C=

=0
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H,0, 85 °C TEOS, NH,OH
FeCl, + 2FeCl, - @ @
PVP C,I;0H
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Abstract

Recently, magnetic nanoparticles have been extensively employed as alternative catalyst
supports, in view of their high surface area resulting in high catalyst loading capacity,
high dispersion, low toxicity, environmental protection, outstanding stability, and
convenient catalyst recycling. In this search, FesO4 nanoparticle was prepared through a
solvothermal method. The obtained FezO4 particle was coated by aluminum 2-propoxide
in the hydrothermal condition (FesOs@boehmite). Then it was covalently functionalized
with 3-(tri- methoxysilyl) propyl amine and Salicylaldehyde. Then MoO2(acac). was
supported on the FesOs@boehmite-imine. This catalyst were analyzed by FT-IR, ICP,
TG, XRD and SEM and then it was used in epoxidation of Alkenes and yields of products
were investigated by GC. The catalytic procedur were optimized for different parameters
such as amount of catalyst, solvent, oxidant, temperature and time. In addition recycling
experiments revealed that these catalyst could be repeatedly applied for nearly complete

epoxidation of alkenes for at least five successive cycles.

Keywords: FesO4 nanoparticle, Epoxidation, MoO2(acac):
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