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SUMMARY

(FE=8FE)
The overall goal of the research project is developing new nanocatalysts for biomass
conversion. The nanocatalysts which are highly applicable for the conversion of simple
chemicals acquired from biomass sources to industrially valuable compounds have been
produced and tested. For the development of efficient, environmentally friendly, and
economical catalysts for the bioconversion processes, we are trying to use
nanotechnologies, and synthesize new anisotropic nanostructures which could be useful for
a variety of biomass conversion reactions. We have been focusing on the solution—based
bottom-up approaches for the development of nanomaterials. Our endeavor extends from
the development of new synthetic methodologies to the controls of the size, shape, and

composition of anisotropic nanomaterials for the successful catalytic applications.
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7) (a) Jain, P. K.; Huang, X.; El-Sayed, I. H.; El-Sayed, M. A. Acc. Chem. Res. 2008, 41, 1578. (b) Millstone, J. E;
Metraux, G. S.; Mirkin, C. A. Adv. Funct. Mater. 2006, 16, 1209.
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1000 (b)

Intensity (a.u.)
B (2} [e]
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23¥ 13) (a) PIPES-Au NCs7} ETQ% Ag 7} yx=dAe] TEM AL (b)

o ekgol 4 PIPES-Au NCs7} =% A7l Y=gz (2A4) = gow

PIPES-Au NCs (NC-1, #4)e] o7] ~gEd (&34 = 437 mm, =)
)

2
B} BE AMEY ()79 = 361 m, $3).

LL

29 13(b)¢ #o], PIPES-Au NCs@SiO, NPs¢] 23 7%= PIPES-Au NCskH.Ut} &
wrolt}. o] e PIPES-Au NCs7F W9 224=4oli So]lLoz s gy e~ =
FH 7] o]@7] Wl Aow wWelr H3h PIPES-Au NCst A @7 yi=dAte]l F=oA
FEE7] A7 ", ol AL At ydwmdAie] whag A A8 AskA vk 18 et
o E od3Ele TEOS9 APTS {3-(aminopropyl)triethoxysilane} = @,UP | A2 HHANA =
AHor oz n olFF Aglyl WE PIPES-Au NCsE E=%33tt (PIPES-Au
NCs@DL-SiO, NPs). f+AFe 27 3ol A olek2 2] PIPES-Au NCS@DL*SiOz NPs 3}
PIPES-Au NCs@SiO; NPs ¢] %33 ~#lE& S H| w3 wf PIPES-Au NCs7F =349 o]%=
*‘?47} LPLO‘XV} R = TFES YEPYS #9139t o= PIPES-Au NCs@DL-SiO;
= Uxgdae Ay MfEg A~ Y& PIPES-Au NCs7} 349 850 o %7
°1D‘r £3] PIPES-Au NCs@DL-SiO; NPsE ol&2 2 HlE A% Fox
) 7b A Qles F9sgl o, o] PIPES-Au NCs7t Ag7t sjEg 2 oA
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PIPES-Au NCs H %o 322 Aoz HFH

HooAe #EE W8S SCI A2l Journal of Nanoscience and Nanotechnologyel 2013
il 4%01] AAE R A7t Aol 5 =
Aad s 2Hrt =3 A7t ez 2 2 Az olgtes WAoRE 2
A LMWE U E5E FUsatt (993 10-2012-0122865).

E“I»/;F;‘I——E— L_‘]Oi 6‘]—/\4{5]_}: 7]/\ “?J:Xéﬂi T 1_376]_

7. BEZAY o|FF =3 9 FFAH ATt d=dAY &4

7] hEE e BAEE 7E 34 A dedAdE FAhsE] Al 2 A" e] o
upo]la 2o WA %a”o‘?d | A TEOS (tetraethylorthosilicate) 2 APTS
T FFS MEeR 3 gediE AR WS
1 S8s Fdste st 771 dEe A 71d W2
2 5 v o] %9 APTS %< PAAANA o] A7t A EHE {7

ole7F Yo XA &3 HIHEE = APTS=ZHH dA4E+= 22 2875
W= = ofvtol= A3 FAS Fa xAY 7@1@ (conjugate)d -+ dorxz A7t v
=P F 9 g dAhel HES dv (19 14).

—

kgt 23) TEOSS] 7h=43l

TEOS
_>
Bri3 Brij35 NH,OH
rij35 ica N i
Surfactant Silica Nanoparticle
Water _>

+ Ol

Water Droplet

T e—
Dye molecules

HO'HN
SO3l

/ Silica Nanoparticle
NH2 doped with Dye (FL-SN)

Fluorescent Double-Layered
Silica Nanoparticle (FL-DLSN)

2" 14) 34 oS A7 YAk (FL-DLSN) §48 744 EA %

A7 s del ERE f7] ARRA, GFE AgRopIA PP FABAE
o) gHH Aol AU ERoANS AR o gste] WS Attt X w2
=

23) Pak, J.; Yoo, H. J. Nanoparticle. Res. 2013, 15, 1609.
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287} yx=YA (Fluorescein  doped — silica
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ek Ao A wHE T wlolAZAE Al ~H
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2. (Y dF AR Bl FAbE FF o]
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o2 ode £ g 349 33 %3 499
%
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oA AR & FEHAY. FF o)F
2817} =3 Ak (FL-DLSN; ¥ 15a) %

A7 YegAes 77 oA os ddeta (GdEAtg) dejdos Y
b U=92k (FL-DLSN)®] B+ 2742 79.38 + 9.23 nmAth
53], 3% ole s Y7 dedA (FL-DLSN)+= 89 uoA ¥ i3s
EFUeh (29 15c W9 22 AFx). 29 8t oleE W9 dF oFs 27 dx=dA
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ek ge 7] EFoHAl ks oleF At 714 R & =FEHAAY B JA
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A2 A e gAY SuEe) 87154 PES vl )
2 AWM o §rbs A HiE

%94 7t2rd (carbonyl):l%% 2 n3lule S 3 o ormS(sugar alcohol)
T Stk &) E(sorbito) oY 2 2] & (xylitol), ¥4 E(mannitol), =¥ = (lactitol),
(maltitol) 59 BEL dFsl= dx~(aldose)H A E~(ketose) HEfS B4 Zn]3
SIRbg-S Fl AAIA A Thssith @ E2E&S v REA AMEHAY AZRE &
d EdEA Fo] o] &HH HZoll= H M Ul Seh2E Alxd ol &EH = AP A=A
ol g¥tt (29 17).¥

-
4y ot
By

EN

Catalyst

Maltose
a9 17) 2Ee 29 Fujy FA5

d G HAgo] Fo] 2ole FEHEFUE YANDe] o FP&om Wol] 220t 5t
ARk YAl 49 YA 2 AH(leaching-)ol] o] g éﬂﬁiﬂ H g 3847 FA7F Ha glon
ER UAdA B daigo] AFE HoluH SFES FAHsHA, AAE T dase o]
218k shehEo] B & Aol vUoxe o] £AVE "2 o3 FAE AR E ATt
£ Fufo] AoAFAY 2EAGH] FE5FE ol &t Aow fAstaA st AUt H
+ e so] gt ofgE YA ol9d dukH oz FshukgoA]l st wkSo] EHuj2A] @
of olgHE Fetgol} ZTeEw, ERWTE fak #A wge Huz ogHi 3
02 S ob Ywezvle Eejg sk fashike] o4kt ot 1T wA ee
AAolty, geb e olgEsadel F/BWNE YerrAy degoly Fetelyol w3
8 et ds Zujw olgete] @ #2 HAel Fasurge] olgste] Mok ¥ F8E

oo

do 2
%

(one-step reaction)<

= [}
bl vA] FAaShES gty 783 F dAasSs dAete AAHS B HAas AlA ¥
oMo BAdE = 5 A Ao dxHez FAF[Re FWE AlE o] E(zeolite) ol
PelA HEREYH dd dAR EHES F4sks whso] F2 dolu (219 18).20

24) (a) Kuusisto, J. et al. Catal. Today, 2007, 121, 92. (b) Weichert, U. World Pat. WO 2008077640, 2007.
25) (a) Arena B. J. Appl Catal, A., 1992, 87 219. (b) Gallezot, P. et. al. J. Catal 1998, 150, 51.
26) Jacobs, P.; Hinnekens, H. Eur. Pat. EP, 329923, 1988.
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Oﬂ Wxe & dAxe] Ho = 453+1.9971 o]t} 18] 3 multi-Au@SiO, NPse] 3t} =4 tf

27 erghrth(Ae) sl U date] Wi 7] 360+091mm, Ak e dx} ok WEE 2

QAbe] 4 338+1.49mm RE ZHZE 1007 oo Agst dwdAs 24egrh). 1elm

2 = YA 29 Fx7F "gdo] glo] 78 oA EAY st boF 5 Zo-tEA
A7t 97 Ye=dAE A= A2 vl a3H40 Ul RS g1

2H19ce oA VR IS 7}%6} Al 7]

ater SemhE g 2 uw ok mol-Ag sk UV-Vis

&  —aA > B8 soEde] WEE Wt ol Hied HA

Multi-Au@SiO: NPs o nanMo:::i)-Au@mesoporous-SiOz NPs ;l— EHE 01111 8]— g -%FqE 7]-‘(:5]—X] %—‘% q—% %

g U o Fol-Aalgte] 48 Zrols Fgdo

20E A TW Sa=E 3PS pAEelxx

crotth. AT AAeE B9 Aes Aol o

stomx, Ao 530nme gl AAs =7}

HojHoh 2Elal oA AEgF wfEY A <l

7ol 2 yUw 9xe] gW ZgHzE

(SPRs)el A3l 4 gty o whgs s Hot

of A7} A& RERAROoF oH Hojyi v

5 iJol AAHAL. o] AL Aelgt de] ZAE

£ o) pan. aene gF 3 mol A

2 Qe 97 et okel 2 kel EW Eet

oo 2 FYSPRe)E AAH) & vk mw E

400 500 \?\?aoveb?ro‘gth(groﬁ) 900 1000 ﬂ‘Z% ﬁuﬂ(SPRS)A l::‘i'% 70]_5% 12}\12_]__01] H]

a9 19) @A 7 A @ Fp) o o 0O I6AE00=el A AR el Aol

wolzke] o]u x|, (¢) UV-Vis 2~ E} Atk ol AL 2 wkg Algko]l gt de] & o

Fe oldE AL A AT JAw w

S0 48AI1%F o]de] HW thy w Fol-uEd ATt 97 yxdAY 73 FHE AEHH

A7 @ty aEm Al MEGss o pe 0F 7 m=ol- At 97 U

ws A4ets Aow AFHAD oldd olfm oY WAz HAses AL uvjs-

H
T8¢l multi-Au@mesoporous-SiO; NPsE 4S8 o 23t}

v Zo-AE 7t 97 YA Au@SiO; NPs) Al=®e] gednkgo] Ay Fujd s

AF3EH7] Y, FAIFEAUYEF (NaBHy) o 93 4-yolE 2= (4-Nitrophenol, 4-NP)<]
GlA 31S ks o7 AL H T 4-NPe v Y& UV-7HA] 3 AHEH 93
AA A== 5 JATh4-NPe o] BAE U2, 400nme] FTF 99 TaE 44-NPo| A

7t EF

o Fo] Hz #FAHJHT F7FH O R 205nme] F4ed Ao )
(4-Aminophenol, 4-AP)2] A uwj&o] #&HET tAAE F Fo]-AIt 97

_88_

o
v =2 EF

=AU
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31) Michael, L. et. al. WO 54804, 2008.
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2009, 2 1138.
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