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Inorganic nanocrystals (NCs), such as noble metal, semiconductor, dielectric,
magnetic, and their heterogeneous NCs, have attracted enormous of interest resulting
from their unique properties, such as localized surface plasmon resonances (LSPRs) of
noble metals and doped semiconductors NCs arises from resonant oscillations of the
conducing electrons on NCs. Inorganic NCs recently have attracted attention because of
tunability of optical properties by their morphology (size and shape) and composition
(Figure 1). These NCs with optimized sizes, shapes, and geometrical arrangements
can lead to field enhancements nearing 10’ times the incident field intensity' and
leads to intense electromagnetic filed enhancement at NC surface.” Integrated these
plasmonic NCs into heterogeneous and multicomponent plasmonic nanocomposites are
emerging materials that have the potential to transform a variety of applications where
light management is critical, such as local refractive index sensing, light trapping in
photovoltaic devices,’ label-free analyte detection,’ and nanoscale optics.” However,
design of optical NCs and arrangement of these nanoscale blocks over macroscopic
area present the bottlenecks in the formation high performance NC-based functional
nanocomposite. Consequently, development of facile techniques for building special
functional nanocomposite by integration multi-function of inorganic NCs meets the

fundamental and applied interests.
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Figure 1 the optical properties of inorganic nanocrystals can be manipulated
in ultraviolet - visible to mid infrared (mid-IR) region by controling the size,
shape, and composition of nanocrystals.

In materials design, stacks allow the assembly of multiple components and
materials with a range of functions into monolithic and efficiently packed architectures.
In addition, multilayer stacks can offer new emergent properties by taking advantage of
collective materials behavior. At the nanoscale, similarly stacked architectures would
have broad impact in catalysis, energy, medicine, and optics, but their fabrication
remains a significant challenge. Photolithography and other direct-write techniques
are complicated and costly processes for nanofabricating layered structures which
generate solid-state structures and are not readily amenable for the dynamic, tunable,
or soft materials required for many applications.® Building nanostructure from bottom
up utilizing self-assembly approach techniques have enabled high nanoscale precision

fabrication at massively parallel scale with low cost.

Layer-by-layer methods, such as spin-coating, electrospray deposition, and
immersive coating, offer a facile, modular approach for creating stacked thin-film
architectures.” These methods have been used to deposit multilayers composed of a wide
range of materials including polymers, colloidal particles, and biomolecules.®® More
complex organization of nanocomponents — within layers and across layers — beyond
simple deposition is required for manufacturing next-generation materials and devices.
Self-assembly provides a powerful approach for organizing nanocomponents on a

massively parallel scale and with the potential for nanoscale precision. An approach that

Rt
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harnesses the capabilities of both layer-by-layer deposition and self-assembly has the

potential to achieve interplanar as well as intraplanar organization.

My research interests aim to integrate layer-by-layer polymer deposition with
polymer-directed NP assembly to fabricate multicomponent, stacked nanocomposites
(Fig. 1). The optical property of stacked nanocomposites can be manipulated by
incorporation desired LSPR of plasmonic NCs in each individual layer. Such a layered
architecture composed with different optical of plasmonic NCs provides an opportunity
to gain wide-band light absorber for photovoltaic device. Theoretically, the stacked
plasminic nanocomposite based wide-band light absorber as active layer can further

enhance light absorption and efficiency of photovoltaic device.
There are three technical objectives which involved in nanocomposite fabrication.

1. Engineer the optical properties of plasmonic NCs, such as metal and semiconductor NCs,

Layer-ty-Layer
slacked polymer

FLARFG NG 00 O O oS e I [ e I Wil

Flasmonic nano stal

b
009

|

T

sk,

Figure 2 scheme of fabrication plasmonic nanocomposite for photoactive
layer of photovoltaic device. Wide band light absorber can be achieved by
manipulating the optical properties of plasmonic nanocomposite by layer-by-
layer deposition and nanoparticle assembly process.

with strong absorption in ultraviolet to mid infrared range can be achieved by manipulating

the size, shape and composition of NCs (as Figure 1).

2. Fabrication stacked nanocomposite possesses (a) soft-soft interface: two immiscible polymer
thin-films, and (b) “hard-soft” interface: polymer and 2D material (such as graphene or
boron nitride.) (as Figure 3)

3. Integrate the plasmonic NCs based nanocomposite into photovoltaic device and measure the

device performances.
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Figure 3 Bilayer nanocomposite formation in two immiscible polymer or
polymer-graphene (soft-hard) materials. And the self-assembly of nanocrystal
in bilayer nanocomposite can be achieved by thermal treatment. °
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—28HI&EEH -

SREREE A A A

ERHGERE
BT RINAREAL TR Bt
ZE[FBrown University Division of Engineering B+ ~ {1
Advanced Fuel Research, Inc.,, USA Hydrocarbon Group Staff Engineer
Bl ER N F]) WP EEREIRER A BIMTIE &
HF KA AL TR BIEdE
BINTER I REAL TR BIEER ~ R
BT R IR ERAL TR 3% (08/2012—present)
EEBELEEgHER (11/2017—present)

REE LR E (SE) f R B LR E (ECS) il iFRk (02/2018—present)



ZEEROAERAE " HEEERIEEEEE , =8 (09/2018—08/2021)
SRR IR BB SRR RE A T ST AR BIEAE (03/2018—present)
SRR E RIRS SR E I S e T A /T Bl 5 A(08/2016—present)
TCEERAT e B L LR FE T R IS 92 A &(01/2017—present)

BT PRI R oK B g R R L BIZEAE (08/2012—07/2016)

B FEHAF]I. Taiwan Inst. Chem. Engrs. E#m(07/2012 —06/2015)
I EE S L 95(06/20 1 3—present)

BHES TAEFME T EFIRNEEA0L1/2012—12/2014)
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SFEERFA

3. SEEE RS ERI 1 1 FERIRER R S5k 52 Al S 2=
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B T ZREISEEEESEAS |~ Thomson Reuters " BFEZ L BIAFZEAE |, ~ AEMEL T 2w

TFEPSEITAE |, EUEMRGEEE T R S | FXIEASE) -

5. ARSI E T EFIEE A (2012—2014) » R BIRHY I A bE S S EE
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NS - FFEATIS E AR T2 3.000 (2014) » B N E IS8 E R0 8% -
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B KR
4% Fil
H R
1%
i

39




40

IEIRES -

EAE LSRR -

1.
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EARFE - FHF2018— 19FB(LEMEE ~ 201 8k LB LRI BIBEI G & &2
201 8FHEE ST - SEREINEENIEE S BRI EGR - FFHIE]
The 10th Asian Conference on Electrochemical Power Sources 2019 (ACEPS-10,
R HI380f) M International Society of Electrochemistry Topical Meeting 20205
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“h%E ) K103—105FREIFBIZAIETE " SReESYIREHEETTIFZB
FEELHAE | ERFA - AWIHET BT SRS TR ZESERITt
top B /TR~ SERHAE] - GEE R R AR AR - SLA]
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HET R E R R 2R E T RCRE E SO (420 nmEET - &
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c. #&f1J. Taiwan Inst. Chem. Engr. #@#miEHARI(2012 - 20 1 5B HIHAHEER TR
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d. ¥&{FJ. Mater. Chem. AFJAdvisory Board Member (2013 - 2017) ~» 5T
HEalE s EEEEgHE  SEELLEEgESE - BELLEEg
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R g ~ CO2 M= SRASSUE ~ MWEEHZEE - #i=PRla bR - ool
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SEARATETECEE GRS  RERRDE  fEEbbRl « DURIHS+N AFTZE
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MEE B Vo BRI O (bESR RS - BitE 5 2 2 hZ
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S FEFETREME o JRS TGS R L AR E Y iR E R - RO EE AR
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SRR GEH R A 15 2 N\ T8
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AR A TR AR IE R R R GEH B 8%« MFT 2R Ton(B2 L EE5 27880 ~ #K
RE (25480 ~ B A RERE (R PR 6 6k fe s AR (B2 2t
T2k~ TEEPETSH - BB FTIRERRERE - Bnk & AR Z BEER - EIEE K
MRS AT

#HITIT BLPI52%K
P : Bk
1. Chemical Engineering, National Cheng Kung University,
BS, 1963
2. Chemistry, Wellesley College (ffFHfEHEERE) , MS, 1965

3. Physical Chemistry, Harvard University (B&ffAKE2),
Ph.D., 1975

4. Post-Doctoral Fellow, Johns Hopkins School of Medicine, -
1975-1978 HToTE L

5. Research Associate, Johns Hopkins School of Medicine,
1978-1980

6. Center for Drug Evaluation and Research, Z&[ERBHFEL T HY & L ESE Y R T =2
(Food and Drug Administration, FDA) ¥, 1980-2004. BE{E(TL :
Director, Division of New Drug Chemistry II, 1995-1996; Director, Office of
New Drug Chemistry, 1999-2003; Acting Director, Office of Biotechnology
Products, 2003-2004.

7. Senior Director, Strategic Operations, Washington DC Office, Genentech (ZE[E]
— AR BEEE/ F]), 2004-2007

8. Temporary Expert to World Health Organization (TH5F&4ERHF%), 1992, 1995.
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TEVRBERAEFDA TIERF - A4(H AR IEATER -

(1) 1980FARIAEIL 99 0 AWM » FE4iE (Mad Cow Disease) 13 BlE Fl AL
i > HEREERIEAMIVEZEGIE - MERTEIE 4RI L 2 -
RIAEA-RERG N EE T n] JElbs - FDAR Rt =B S » R RIEY +
MHFE - EEER B EETR(C-SPAN) BTE5HERR -

(2) BHIFDARYEEEEas A v ETE - BB EE 228 (drug coated stents) il & €Y7
TEMRY R AL > SERE S ZER T B A B A o

(3) FHEZELEEEE B E IFREREM - N EMEFDARLHERN B B2 TS AT Hyia R 1Y 22
Yy B RE—OEHBEE RS - iR 1990 RAEEEY F Lok L T — 1 2%
BRlREE (L g 1R - FRIEEIFDA fEY2EF5RT (Guidance for Botanical
Products) @ EZFERERULEDARYEMEMEAE: « ArRHEYZEMF 32 B o] _E T I {EHT
PEEE - BB —EE SRR SRR A BRSSO -

(4 2004F-HFDARIR ~ #IF[ TS TAFE » fEGenentech (SEEIEE—{EAEFEEAF])
EEEWREE =5 - EIRZA ISR EE - Hrp s 2 By FDAHEHERYSE —{ERE
Sy HE e B B R T HSE ~ ZEEFIE (Lucentis) BYLAE °

(5) gEEXENTEm X =TE8F - BRGueriguian& #eDrug Biotechnology Regulation:

Scientific Basis and Practices ( Marcel Dekker, NY, 1991) » 4= 28 5EFEF

HIBERNE - RO TERERR(EIEESID - F2EEININEZ FARRRH A

il

B

TR RN 196 3H IR L TSR EE R - B EESEE] - S g5 Wellesley
CollegefbLERE1-(19654F) K Harvard University B L2 1-(19754F » {1555
HHFZWilliam N. Lipscomb A 1976155 HELEEAD) - BRI A The Johns
Hopkins University - The School of Medicinefit 25 AFEP IR T S H: R FS T 28
TAE -

1 98 0H-~AZ BB A & Bk FR UM HY B L ZE Y BB H B (FD AZEY 1, L N HI N 43-Wh B
HR A RHE L2 EEEE B (Review Chemist) » BE—1@ T {F22:H15 4t (as Principal
Reviewer)25 —{E A& £ 22 R 5 R B ARGES « K BT - HEEE B RS LA



PZiE(Recombinant DNA Technology)#&HYAIGAR B 2K & A4z A JHE H'E (Human
protein)Z& - H& B Hll i A4 A rh 2B R Be (et ~ AEEfe - PR A AL R B 1Y
e A E R YE - BRI BB L AR - SEHE TAEREE T — (BT T2
— AR TR R BUGRE R AP EERE - 05 AR E R EESSTINES - &
TR M TR 2 I ZEY) « WA IRRESE (Targeted Medicine) ~ BB T #E8#
HIRA > 199 1 W FDAZEY) LB LR P LAY AERCE SR » 199 9 KR AERE R
1982F FDAME S SR AN ZE IR AR e ve A —FIF A - 1Hfd TR EE AR 2 -

i B RATFDAZEY L R F5 — 1 PUAF - $EEEEF B AT - 1999 FH ¥t
AL N = AT - GHELT H AR E LA RIS - B E R R NG
RN - BERE KETEREETAERIREESE L B sEa b2 et - 4
FEMSFE B MARYERE 0 200 3EZEY) R LR E BT AE FREE Y I N2~ EEFY
BEAEREE R E IR R IT - MW Edn R PEEazit A =B A F - fE— 4N
LN EEE A WLERENEF RIS HIESE -

2004 R HFDARIR ~ #E| T35 T(F - /£ Genentech (ZEEIE—{iE 4=
F g /GO EZEREES (Senior Director, Strategic Operations) =4F » FBIE%/\ &3

FRATEE o Gth{EE =4 A [R] 7 1 o 22 B iR AR R R & (BIO) N HY 2 AN [R] A B vl

MY

1983-2003F- 2 » FDA #faif B IL = TarHEHIEIR - IR E R EFDA
HEFEEL (regulation modernization) HIE L @ 1997 EEEIHEH(AL Gore) T
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. BT E T AL TR CGREN T S R FE AR RKEE)(1968) SR
. ITERBE R 2 2 R SR EE —HA(200 1)
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TAERSRE
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3.

. ETRER B g RE ST AT EIFTR(2010~2012)

FEREZ P L EIEF(2005~2007)
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20191028033 | B041005 Wi 5. 000 8. 200
20181116075 | BO4607! £ 2, 000, 000 2,051, 000
20181224099 | B047027 Ay - 500,000 | 8,807,000
20181224008 | B0A7047 s 720, 000 9. 167, 806
20190812017 | BOAT047 sty 3% 1,200,000 | 10,367,806
20190415006 | BO47036 B A 3,080,000 | 3,405,000
20181227102 | B051046 B2 49, 045 1. 156, 058
20191028034 | B052023 s 10. 000 310,431
20181110065 | B052025 i — 20, 000 224, 000
20191021024 | B033038 Fie i 10, 000 1, 241, 900
20190422009 | B035015 ok 5. 000 65. 000
20191021027 | B033033 U 20, 000 70, 000
20181126091 | B035045 it 3,000 89, 000
20191028038 | B036025 A1 3% 10. 000 8,081, 000
20181110060 | BO36060 B 1. 000 5,500
20190218002 | BO36077 PR 12 i 92, 220 185. 000
20181224100 | B057005 4 3k 10, 000 13,000
20190624015 | B057005 ok ok 2,000 15. 000
20190909018 | B057005 ik 5k 2,000 17, 000
20181110059 | BO57006 b it % 15. 000 146. 000
20181110068 | B037012 s 10, 000 18, 000
20190415007 | B057019 59 4t 10. 780 73, 704
20181110073 | B057029 A 10. 000 16. 000
20181126086 | B057032 H 15. 240 15. 240
20190415008 | B057042 83 24, 540 35. 640
20181126092 | B057043 B = 3% 15. 000 15. 000
20181116082 | B057044 i 14 10, 000 16, 600
20181116078 | BO57045 R 20, 000 124, 000
20181116079 | BO57047 = ] 20, 000 355. 000
20181116081 | B057052 %43 10. 000 68. 131
20181107048 | B057035 % U 30,000 1. 111, 400
20181126089 | B057038 G i 100. 000 126. 000
20191028030 | B057038 a5 30. 000 756, 000
20181116084 | BO57061 3 10, 000 11. 000
20181116083 | B057065 3K 5% 10. 000 16. 000
20181126090 | BO57067 5 2 50. 000 141, 000
20181116076 | B057069 R 20, 000 64,178
20181116080 | B057084 HR 20, 000 20, 000
20191028040 | B038021 %k 10, 000 90. 000
20181116077 | B038085 & 20, 000 325. 000
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20191021026 B06G000T & 100, 000 380, 000
20191029048 BO60085 T 60, 000 3,201, 000
20191028031 B062029 At Ay 2,000 10, 000 180, 520
20181031042 5063034 BRIEF 10, 000 104, 000
20181031043 B064053 ] 5 4 10, 000 338, 600
20191028029 B064053 i B A 10, 000 348, 600
20181110066 B0Ba0Z0 i 20, 000 40, 00D
20190506014 BOBEONT B 10, 000 41, 380
20191021021 BOGGOTE {3 58 b0, 000 60, 000
20181110061 B068019 PR 3 5, 000 165, 000
20191028032 B068057 BE Y 10, 000 84, 000
20191029049 B068060 LA 130, 000 150, 000
20191028044 B06806T Bt STHEL 20, 000 26, 000
20181110062 B068074 A1 2 5, 000 121, 700
20191014020 B068090 FRIE 7, 6, 000 13, 000
20181227101 BO6S013 ER T 200, 000 1,301, 000
20181110067 B0G9059 % & 10, 000 132, 500
20181110074 B069087 WA H 10,000 10, 000
20181217095 BO70065 A 4 12, 000 - 35, 000
20191029047 B072005 P 200, 000 200, 000
20181110058 B072050 i 5, 000 23, 000
20181110057 BO73005 S E 5, 000 84, 000
20181108052 B074034 W 20, 000 347, 000
20181203094 BOT3078 PR F A : 5, 000 65, 000
20191028043 B073083 F 5, 000 11,000
20181231103 B073085 St 4 5, 000 10,000
20181107047 BO74060 PRI 5, 000 17, 000
20181105046 B0T4102 EiRiL 2, 000 107, 000
20181110054 B074102 S A 5, 000 112, 000
20191029046 B074102 S H3 4 8,000 120, 000
20191028037 BOT5016 Peak [, 000 9, 400
20191028045 B075023 3 ER 10, D00 26, 00D
20181126088 B075034 e fi 3,000 16, 000
20190923019 B0T5080 R 100, 000 114, 000
20181107050 B075082 PR T 5, 000 39, 000
20191021022 B075082 FRUE T 5, 000 44, 000
20181107049 BO75096 i 10, 000 398, 000
20181107051 BO75102 HH X 5, 000 36, 000
20191021024 BO75102 LE S 5, 000 41, 000
20181224097 BOTG032 #1724 B AR A g 1, 636, 100
AR I3t $1,109, 000
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20191028035 BOT6032 15K 10, 000 1, 646, 100
20181224096 | BO77009 i i 1. 000 20. 000
201891028041 BO7T7009 ik K 1,000 21,000
20181108053 B077044 Fig 10, 000 182, 500
20191028036 B077044 e 10, 000 192, 500
20191028042 | B079008 Ihi 10, 000 85. 000
20190422010 B0T90641 ER- 1 3, 000 22,000
20181110070 B081046 3 45 8 10, 000 10,000
20181126093 B081062 Ao A=A 6,120 6,120
20190311003 | B08I062 ¥ = 0 3. 000 9. 120
20190506012 B0B3101 R IE HE 2, 000 44, 000
20190624014 | BO85088 P 60. 000 163. 000
20181126087 B08T043 BEE 10,000 23, 320
20181110069 B089044 Az 2,000 77,000
20181116085 B089044 s | 2,000 79, 000
20190218001 B085047 RIS 13, 000 48,000
20181110072 | B106007 18 7 1. 000 1. 000
20181110071 B106108 iR T 1,000 1,000
20181110055 B107001 SRS 1,000 1,000
20181110056 B107002 iR 1,000 1,000
20191021025 D105009 2% 4, 000 3, 000
20190318004 | F107001 |srmssasnss 200. 000 600. 000
20181110063 | F107004 243 1,000 1,000
20190408005 F108001 | ssmuscx o 24 - 200, 000 200,000
20190429011 F108002 FROE R 3, 000 3,000
20181105044 M068015 iR 10, 000 94, 600
20190812016 | 068015 15 R, 20, 000 114, 600
20181105015 | V086058 it 3, 000 51, 000
20191021028 MOBG058 AR 3, 000 o4, 000
20191028039 MOD1085 3T 2,000 44,000
20181110064 | V098066 BRisZ 2. 000 2. 000
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to MAXIMIZE your operation and ZERO your downtime !!
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WP (roslene Chemical Industries Ltd.

Rubber Latex

(VPL ~ SBR * NBR ~ MBR)
W i RA TR R AL -
W ORERRARAE R AL . x
WAL R AR R PR AR L - B\
\ mEgEmESEREELR. e | a
h:_@ BFERN R o’

~ PUF(Polyurethane Foam)
- LTS W HERRST IR aR
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3 .ec<";4j W KRB - R -
- TSR E 45 (Foamin place) -

SMC(Sheet molding compound)
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flip 2 S tRAE IR EE 5 i
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PUA(Polyurethane Adhesive)
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