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A Technology Foresight Perspective on Nanomaterials in Taiwan

Student: Ting-Yung Yang Advisor: Dr. Benjamin J.C., Yuan

Institute of Management of Technology
National Chiao Tung University

ABSTRACT

Rapid technology changes affect societies and economies throughout the world. More and
more developed countries try to forecast technology changes using different types of
foresight methods. One of them is the Delphi method which is now used in countries
including Japan, England, Germany, France, Korea, and China to do foresight research
and adjust technology policies. Nanomaterials are the basis of technological
advancements in the 21st century. They affect the future development of many other high
technology industries such as semiconductor, electro-optics and information industries, in
which Taiwan has the highest competitive advantage. Due to the lack of foresight
research of nanomaterials in Taiwan, foresight issues of nanomaterials in other countries
and suggestions from local experts are collected as inputs to the foresight research
conducted using the Delphi Method. The results suggest that nanopowder manufacture
technology and nano-composite materials technology are more mature now and will be in
late stage development by 2007~2010. Others will be in mature development by
2010~2015, but it will take more time to be of practical use in the market place. The
experts also suggest that applied manufacture technology of macromolecule optical thin
film will be the industry with the most potential for Taiwan in 2020, and that the biggest
challenge of nanometerial in Taiwan may be the manufacture technology and economies
of scale.

Keywords: The Delphi Method, Technology Foresight, Nanomaterials
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BHPG  EPHEE RS E O AR B0 4 o) FH AR B0 R ke
— AR R B AR A B R E S Y N R P E BT G M TR B 1S
MBS TR Z2RIrERSE o RARSEY L RERAE B 8 R FE RO

BREAAE R SRR EED L BREFI R
L 44cenA B2 Rt BB po @ Esild Rpsir £ -3 R23

Wi g &3 G hA § & Fodep A% TR A S4Bk 3586 4 0 R K
ZE?E S A Bich 2000 F 4 o
2. 579 2 R ALY R p AR L g B b B R Y BT RF K g
EfrHAE AL PRBE LR G -
3AMNALE BN A ATERAES L 4 T B - B PNTERE AR §
TRAPFEAGFEEFLR € > TP - TR R HFEER 2R
THERIGTE  AFEL DS -mA L - LSRR EN LS AR
BORPRE S -BFEAABOAAENEL NN BN - IHBE
ERRFEERREFFPRE SRR S
R R AR R BU YA A s R EEA LYV LAk
Fr PR RAARARY 0 v A - BV RGO E R ML R auE o 7 3F
PR RSB T WA Y BN BB S L FALE B
I - BRI EAET A2 R A MY el TR P RE 0 2

A APERE -
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301 24 HEFA

FAHAEEE AP HMOAH S DA B L R SR o R H Ao
TH AL A MR Ly B RL B2 (12K =100 ) @ R A o ok S (4
25 2048 ) foddec 0] 23 K RahRM{E 0 o 3K fL 5 AR
Ao RS dea e R S AR 0 - B d4p © 1 & 1-100nm /e o
A te i+ Afr 2 By F il %3 0 QL ¥ Ol SR 2 LR 0 ok
i ST A ARk ST 2 A eh Lk S - L Al AR R T E G 4
BTl AR R E S RE R PR S S R g, T chk B
AFELF BE A FNE S G e LR RE G EF DA R oo

FAHPAEFEART L ZEAB A ZRBE S ZHE ZH AT -
e 24P ARPHTEL ki3l F4 30 A ShAd - 24 B %
(Nano Powder)* i = A2#cHs Az kmds » — ddp ke & 100 2 5F 10 s R i &
—RBANRF AR R B RO TR I 3 R R
Bied A L SRS MR B PSR A o R ke Btk

PR S P OERA T AT R T FHERE SRR F MR  LehT R R

4

MAL D B R ML BRI § ks A RS AR R i L R (F
PHPRE PRI BB R) A MB R FORAIHE
3k g a(NanoFiber)dp 2 /25 3 o ¢ R A £ RIS SR 7 % 20 el A
BORG(A KR F R BEXI P EPHE & SRR A UNG A F L R
R OREE A BE 2k hE o
%58 9(Nano Film) 2 sf 5EA 5 SE e R o o BER 0 E 2 oK Sl f— 42 o

PR RS ) D e . B R R S R A A W
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LRCHE T AR EHAL S LB HEE -

% 5K B B8 (Nano Bulk) 82 5k %
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FRFAS RN EBREE S

B AR R CRFRAME S FELEHPEE -
DI A KR p B B0 o BRI R %Y TR DI BT
WM e - BN A A AR HR IR ORE B S AT A G ey T

PR FLHE A e AT 4 L B R G L RAT -

3.02. 2 HES Fmn
S RTERIE A RN RS TG AR Sl A e B
N T ST TR T R PR PR PR
Flot o 2 A MR PR R R RS Lo e PR e - L FARGR
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A B RO I B PR et e

26 FREPAFZAPHBEY 23 FIR

* BIERI (2010 #) P& p = EiR(2010 &)
Mg 3400 mE 4 24% |HK 415924 . p ) 31%
T 3000 ¥ & 22% |Fa®+ 671884 A [l 50%
ikl 1800 % &  13% |4 3(F) 37951 P 3%
dhE >4000 hE L 29% (BH) 1725 @A 0.1%
tH1¥E 1,000 mE L 7% [FEAR 61309 B P T 506
Ehi1 ¥ 700 R & 5% |#nk 1% 88200 & p ) 7%
1k 52202 @ B 4%
(Bp > W %)
R 13,900 B % & 100% |43 1,329,195 % P Fl  100%

FHRGR D 2 PR BRI FEGH 0 1 R R AP HES Y o %03
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B B A (GMR)SCMP 7= it o T 4 IR Lo 404 5 T 24 14 18 H
L (NiKKisO)s 242 % 7 % a4 (NEC)o 3 % % 4 (3 5 & £ 3£)

% oF 4B Ar (P ¥R 2~6nm > B It 4B RF ) o405 (WC-Co Composite)s &
F FBLiz ’F."T%ﬂ

R BIB TP ERI T, FRIATFERA B I (T *
WMo~ Ao~ TOTO %)% #Lefg £ 44 (Nanocrystalline Aerogels)

R P >~ kP ELe e KE et B F(TI02)« A F %3 (TiO2)- 1

R A T e 3 5 1R A fxr%aﬂ]\% TR R e e itk
FAE(P A > k3@ X-Trail)e;x & & p %rigk %1 (Running Boards, GM
Safari, AstroVans);T & # # F 4 » Gldcik 2 E % 1 PP i B
# T % #2(NissonMotors)eIC tray (Yuka Denshi)e# re 3] 4 ¥ (% %4t

#*)

B R R N RLE o7 F Ab2 o3 KA FLAT(15~40nm)e 2 KB P ¥ 1t 4K
(1200 =g/&)(* F£)ez F ¥ i 4£(10~20nm)=Nanocrystalline Aerogel

FRAR

oKfPUTE RREE B (o P RE) T F i F R N R (=
HE)eE k(R KR TE) (X 1)

LS
S
[
7

«+ # # (Nano-Care Khakis, %) % A A48 (F 358 ~ X = ~ #)(= 1) »
TR E L) W R UV st ) ez kT (2)

(i}
g
R
—
et

3% (Wilson Double Core f3)e4 3% 4p * VS Nanotube PowerVS
NanotubeDrive(B R)oRETR(F bk ~ B EA R (K ) § BrE —

FHE(F)PF A RAEC ) Z A AR B)FIRIFEF
(%)

it s ;‘%/%5
K AR B

of# G i 4 5-(Sunscreens)si 15 P g ez & it b kef dE %% (£ ¥
= %_ C)e p% 47 (pure color % ¢ sk & P %2 % 7 )edn /iy #
(AntimicrobialDressing)es 2 ;& Ao iq > B fre 2 F £ (23R 3 A F
H)e4 F & 5 eDisposable Pre-Spotted MALDI Sample Chip

AL

Bk B

RIS BRI > 1 R KRS s 203
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28 P AZKME A RHENE FRAIER

Hix: Ligp /e

FE R 2010 £E 2015 £ 2020 5

BF 8,800 33.2% 24,000 40.7% 55,000 44.7%
£y B 4200 15.8% 10,000 16.9% 23,000 18.7%
T - a8 5,000 18.9% 9000 15.3% 17,000 13.8%
. 2,500 9.4% 5,000 8.5% 11,000 8.9%
HE 4,000 15.1% 7000 11.5% 16,000 8.1%
B 1200 45% 2300 39% 4000 33%
i 800 3.0% 1760 2.5% 3,000 24%
o 26,500 100.0% 59,000 100.0% | 123000 100.0%
TR AR KW EAF T 7 20025 1 ARET Y o ITIS 24, 2002

3.2 pBA K HEPHIANAFTEH

PEARAMPLEFAAARNRIT EA TS o4 - £d WP g - Frelap
BERR e~ P PR s KT M1 SRR R I N L2 R ARG EE o LT
ok [RAARTIAPHFRLE ] - &2 FRRRATHELR E 5 157
ARG LER A RRIPRTE N Lo B B

tr-#d P22 [RARRIFHTF] PH2F 0 22 AREEFINL A& o4 B
B AENFRAGAT SN R ELRERT A APHNF AT FOVRE A PR
5EF 2 A# - W3

i

AR A RFIIP RS
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Advizory Board Program Offica

i/ SHEMLE

' L N N . B BN B N B B B B B N B B B B B B B N N B B B | ‘

: Education Program :

I m AHTHE I

| = |

I Corsa Facllities Program I

I Progran ™ BinztnatE I

I = e f— l

I L UED Academic Excellence Pregram |

I - B y® i

Steerl_ng 1| Executive Director |
Somimiss. R BEE T Industrial Asplication Technology | |
=B i — Pregram |
| ER{TiatE 1

| 1

| |

] Exacution Univarsity-Industry Promation | I

) Collaboration
Collab

I ] FEiEE EESFEE |

| |

| International Collaboration |

I Censulting Experts 557 & ERERS TR I

| 1

I om SN N SN SN SN N BN N BN BN BN BN SN BN BN BN BN En an m amoom oaw o

B3 2 FRRIIP T FHE T
TR KR A4 R R E, 2007

122 ERZAFRIAPEFFLE EHIL AL F - AEMF P
WEEHAZEYZAART R BAE > ARP FHELT

(=) Hirgdx

G AxtF P e I BFEP > L8 Lz ARAEAHFTT ~ 27 A HEFT -
BA NI M A  BRARBELABFE A3 Nk BB S 5,
RSP L 9 oy SR

(=) AFiHge

ALERBAAPPAEFRLEE RS - AFAER Y 2 AP HFBTRED
BEET R EBITRIGEARFTEZAD oz KT FFHM 2 K BTHEM 2K
FORBHT S BRAEE KR HE A AP HEE LB S
PRz AT SHEA oRRIER A EAOREE 5 d BT S kA A Ee e

PEBE KLY D PEE SRS AEREF LiEh o E LEA KR A H
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b FHEERE Y | PR e R A PRY - T RARENE 2 AR
P E 0 CABMEA R LARAWEELAFRCEGTY () 3 SR A PERFY
Pk o WP kos 2 BRIS R (S 1) P SR R FUNPLR 2 e IRa F (¢
F) S RAABPEEEIRPCESIRBTE(? B) AP HT LR
ERECFAR) CHBEAE P R—F AP EF A A BE PRSI (GRE)
BHREEFRZAETRRE(C L) AFRAPREG Y S(REAF) AXBT PuK
HHET L Z G 0 AEPI RN EE N IR I NI KB 2N E R RRT 2
FRAT R RIS R BT F BRI S FPFRRE RO BE R SR
TR AREZ ZRAEFZ I FE AR PRETER A T
RIRELETE

() A4BY

AABTAEFEFIAAEREARFE 2 A RRIPHIF T 2 L B4R

o AN PRI A BT B R LB L PR R L BEREL 0 2
CRERE FaA ARPT EFFR AR A A A HFFERL
Grzho R pl o vho d R et 2 P B 0 U R GrER TR Wi ] & B L) B S

¢ F(K-12)~ <~ &~ 3 97~ B (On Job Training, OJT) ~ # 1 & % £ & ¥ (Life Long

Learning)z % % *s5c P {E4p % & o
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33. A & AR RE K HAFFBHE 2 K o R E
321. R
L 3R APEEFBENS
F ROz K FFHEAF A 2001 #42d W 7FF FHHFL | ¢ (The National Science
and Technology Council, NSTC)a # - 4 B 7% & #4= % (National Nanotechnology

Initiative, NNI) » 3+ 5 B %38~ B30 s WP~ mIN~ i E FA 4 TRV R £ 2

WA FEI R EEF CRRIRTF CRFPFRE - Rirk s L0 Mt 8
FEELFRL CFHFEFE IS BINE FE 0 E 0 B 5 10 BINE Ry H R E

&% o % 9% 2007 & NNI 2 & & 3

FREE {2003 # 117 20 p i (QLe L2 A PHFTEF B2 E) 2
RAARFT RS AP E p R TR TP E EHRL | §(NSTOF -4 ey
A2 FR RFFE CRTFRIEEBLERE  RABINE L PRI ERE
feRp B S AER CERROT R L TR R ERERFL o A
EzEERE

o EREIFIRZ ZOAPEAY CHEKE P REBAER

o HEIFTFE R PP  FEZPMPRF LT ENESIR 2P R

o HENPHEL CFEZRMEBLEABIERD
APFFhE L 1 F

o HWEHZNPHIAARIE -

o HHFIBHERELT

o NI ARPPIT P LR o

o GEAAPREIBEE - BEFILRIRRSRL B

=

=
v
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w

G TR
o FERERLENPEFREEY S G hRRATER o
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. é%%&pi&ﬁﬁ%?
o i M A

P eas

A g 4G

1. 1 24 ¢
2. B# 3 KR

3. B#z k&

P2 KT BV U BEEZ L o

EES R

f # (Program Component Areas, PCAS)

LI G R B AT

2. ’tii N P
'75—,'7— - 7} S8R,

B %A R

4. KRB GrOE R DF > FlREN

5. dude A Wig ¥

6. FTL WA S REAED |

7. g @ dpend £ o

29 ZRNNIERFY 4

Agency 2006 Actual | 2007 Estimate* 2008 Proposed
NSF(R 7415 4 £) 359.7 373.1 389.9
DOD(F I %) 423.9 417.2 374.7
DOE(i: i/ 2%) 231.0 293.3 3315
DHHS (NIH)( 52 1) 191.6 170.2 202.9
DOC(NIST)( B 34 i 22 3 fiea=

ﬁré; BTS2 s 89.3 96.6
NASA(= 7 4 %) 50.0 25.0 24.0
EPA(E 1 7% %% ) 4.5 8.6 10.2
USDA (CSREES)( %% . % 42

(¢ JRFFRFR | g 3.9 3.0

A re2 3

DHHS (NIOSH)(F] 3.3 % % >

( JB T & 3.8 4.6 4.6

"":’ I}i‘ﬁ/{ﬂ Pm)

USDA/FS( & % 284554 &) 2.3 2.6 4.6
DHS(R £ % & 2%) 15 2.0 1.0
DOJ(7 i 3%) 0.3 1.4 0.9
DOT (FHWA) (2 i i i 2% 2

20T (FHWA) (Rl @zt =k | g 0.9 0.9
HILR)

TOTAL 1351.2 1392.1 1444.8
TR %R ¢ NNI 4 2, 2007
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2. FWaXHEFENE

FR2 A A EHEALD EFFEP IR 1980 & & 41 Ultra-Submicron Electronics
Research » 3 & & & fad X e 3251991 # NFS » =i 3 g & £ ~Fer £ 1F 3
Pkt Al e a4 02000 £ 8 7 08 g R Kalil gha v e
National Science and Technology Council e 2% A ¢ > 2 & @55 F 7 NNl 3+ H 2 %
& %/ 4 £ 2 < National Nanotechnology Coordinating Office ( ® %% #+ #5233 ¢ ) »
HEZFPHEAPMRIE 2 AP HERB AR P AR FT R 2 P HE
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F AR 2.2 KPP B @i 3 5 v 4 b s R FHRIERE 42N BEE
BREHEAE 528 T - A FIEIBEE 6.RE ok BE - Totu BHEZ G -

BHCA B E 2 {54 4 &2 0.3 F P HHBEE e g

AT FRN S E PR RS QAT T RIT RS G Tk -
TRz EOHE AR AR BAZAITEPHIHAICZ I N2 A LT
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AR MR A A BT RATOBE SRR 1B WAL 22 aE

s

Brrgu A KRR e i g 5d SkeE B 21 B
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e
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e
FEAE R e d PR IA K PO E S NNEhd &3k > T 2R B enilig ) &
FE A FE A S NN b d Rk > poh > A IR RA G EER ST
NGRS PR R 5 SRR UEES - QY Sl DU

Ei R R AR - AR HEF I RA R A RARERL &

FEER - F i) S

=k

A RFEASWEE K P AP B

o

|

S
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R 2R RV ARE S R A SR SRR AE - 0 o dpfid T
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FREFE EFFAFOE G U3F P S T0RF A F 12 BRRF YL - 10 B i
Wb BE EHre S E S - b 5 E RFOE K BT B AR M AR & IR R o

%10 5 % B Vision2020 % £ 2 2 K A& 2 K PH LB G 4 2 g o

10 FRAFHALET S 2T g

NO. | # K H#&2 KPR IEY i 4 BB g i 2 AR

MEFITTFEE S FHM & i .
1 ez of 2 iR B A H . " ]
AT - SV S R RLE I L
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2| e kNt Iij iL-Fa 3
ZHE S BB AR
3 BT~ MA DR TR AP BB R AR VU RMEE
Iﬁﬁ‘?;ﬁ‘%%j%#\%%‘fflg}%‘
4 FEE R FEaRNH ML AER LRI FAAL
25 1 AR AL
5 %‘r'ki?‘rrii\iﬁ«ﬁﬂfﬁf Iﬁﬁ\g‘;g\g%j%#‘%%j@%\
(A3 7o § PRBBIRE) | R e R
B MBS R LR B
BB A R (4 | o RESERREFERR
" TLg\ﬁii«é#\iig%‘ﬁﬁ‘?;
6 | MAEERa B A S
L N ?;%é‘?}_’\]@;/\—ﬁgﬁ\ ‘%‘%%b‘;,%"‘ég—}—?-\if
i B 2 AR B eE R ) ’

beiis
R
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s
prl
g
&
3

TR B I iR R BR] S 2 N
, 4 ¥ i N

rd P 5 e By 8 RE L ERY
DNA £ 2 % * eh2 ot % Gt BE S FH R AL AR
10 EF RSO ARG MRS &ﬁ~ﬁ§‘“§~?4?ﬁé¥$%
Ly s A ALk AL
1 SRR ﬁ§:§§*@%‘4*gﬁ‘?4?
AAE S WHELE L AR
12 T nERTF BE Rl E . AEAGE
13 M h2Z BRTVEF [ SN ﬁiﬁﬁ%‘ AR AL
BE LT RBRE FHARE
14 mAEE s EEL Ei AR iug‘@%;ﬂp‘i *\L:ﬁl"ii\?{ji—
FTRAR S PRI FREEE AR
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NO. | % # &4 4 f3t2 7 it B g A E 2 A
GRE PR ¥ g AR
15 | Azas R endrE AET £ A “f;%;fiff e
FERE S ERA R AR
’ ARG R ASUERERORET | RE A E W E 2 AL
EREEREMRAE ENFAHE | RAE
3AR RIS A KRR PR
B FE SR F S ATRAT
17 PR B SRR R E) BEFELREE 2B IRKE
AR EGRERFFHERLE
: ‘ FECEE AR LR
18 | A FEAHF R R E #? ?w, .. . y
??‘Lé%‘"ﬂm'ﬁ%‘ fﬁi\«é‘p ~ b g
B3 1 AR AL
19 B BEFRPTAEILTEE
BRE~GEEEEFHEAEE 5
9 FrE S AMGRAER B R AR E I AZR LRI FRAE
T ) FoBAgE o oPREFEEBIA
&AL
21 BECEEIFRADELPIMI| WE C FHORE U WERHM
’y LGP A A BRRF| L AEHA U PRE R
¥R 2 g AR AL
23 | AEE 2 FH P FERLR - B LGk SRR
b o4 12 ¥ 73 F2 N
TR DT ER Y e, T RTRAR
BAE MR
, “'~=_ﬂ‘ "i”\_’lig‘%”ﬁ)
25 =Xl N el &ﬁi Eb%,.,ﬁlwﬁc SRR
AF -~ FHERA
26 | k8 RETIFRAF  EERA
e BB ESFIFNALEHEBE K
”7 PPy ?ig‘ i E m*ﬁ‘pé_%,.&{?—'—%
*AL
28 —hh}__ r)q’ﬁ\"t&ﬁ"t’ ;E %%Lﬁi’ }i"ﬁ‘/\"’ﬁ"&:%‘vii
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322, %P
1. BREDOREZ

AR Fl e LA TS AL

B ORAL HRF YR Q8

HEPEE ] R

BRI ESE BLEFE N PEFT R

=

F'\

: http://www.ChemcalVision2020.0rg » 4 7 2

oo MERET G WP A

< b \)fpfgg?,, Fent 3 FF'E‘i:r]nWErv?‘gF'f

2004 #1 " > P ik ¢ (European



Commission; EC) i #* % &2 BISAL § % & — 47 F M 2 f P 2373 Nz 7w
PRI RO P 4 ko o

FREEEIEL LT BAE RE Y E2FE(R&D) - A #E % (infrastructure) ~ #
¥ 223" s (education and training) ~ £]&7(innovation) 2 % A ¢ & & (societal dimension) o 9
Wi o dow B A A EJIEE o hd & 2010 & T L AR R g
A o BWRERE S RARFAE S RN R A PRI S PREERE A E

- A o Fb s DRERE N F > TRIENIEE ;ﬁ’%ﬁf,&,gﬁg FiRAL & 7 gt I8 iR

o

2P o B EAAER A F AR R ATE e RAD AR o 2 R i A

5
4y
3%
b

T eH g s B R FeofE R Y o R A PF A KRB E N A LR APRE 0 ®

[

IR i””‘r}s m,fi HA 4 %g%ﬁo@%%’éﬁiyfﬂ:{iﬁﬂﬁﬁ)ﬁ Ty B ARFE-ad ~

BEFT S FTAPE X2 TEREPE R LRGSR AL L gt o

P A BE STIE (7 0 2 8 2 Hvt H (FP6) P (2004~2006) 0 & stk B AT 8RR A
EFO:wm~ 18R A mPRES LS LT XLy PF42(2007~2013) o B P S
RES BT WP CANAZ A S Gy AR PP RES T AL B
NRAFEH G E ek RURE R U ERTE AL R RS B oo

p 2007 £423 2013 # EU % 7 842§ % - 5 (FP7) 6 > 2 A fLpenfai 52 &
Bhooit o FIE DA FAE AN A MR R ERITE AR a2 AE 2R
H2G  FAENAA N TR R G R RFRAEEFIMETE ARG
MATEM G PR i 2 P 2 ok HR adE & (Hybrid)dR 0 FIRt 0 e a2 R
e S N

B £ & E 374 A P4 28 FP7 #rdh§ehit > » > A 5k £ i L jke(generic
technology)sr & B B2 @ & 2 g i e < i3 ¥ > 2 e A s & B
R PR MEETFL AN ERARSD B REL T SF ARIAE D
EHHRAE o T ERAHERIRE o TP > EU 12 ¥ 19(Grenoble) 7 P v o
£13% ERA—NET » 22 £ B - 4§ » #-2 fER 2K & 5 & ¢ *M 4L 5 MINATEC 17 o o

1995 #d w P & | € = = [ 41#74&%¢ <  (Innovation Relay Centers, IRCs) - it i
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211 HREF-PHPFEHEITERA LR EITICL S

NI

JENTY
"

45
/
[}

FEmY T e ) 2 THRACIE I %, (size dependent phenomena) )

e e
2_FrATEs

NI
=%
W

® FEITEY - A AT Y MK 4 (material properties)z. 2 SF A HCE
( nano-scale control )

7 K Hficz. $E & (integration of technologies at the nano-scale )
Mg 7w & ) 2 #1 (self-assembling property )

2 3¢ 5 i (nano-motors)

2 K82 2 £ k% (nano-machines and nano-systems )

LN LN E S *fi%""’%ﬁ’ LR TR S R

FONHATE A B E RB T ‘1@?-?@7@;5
FokARM 2 TREH TF A 2 TR
FEATMA R RIS U IR 0 & RIEATH B HAF

L ® B 44 mi  (high-performance materials) 4p Bf 2 #7403 »
Mig- Rt BATA 52 WA

o HEEG T® Lz it/ (tailored properties) i * # JRfg % 2 14w
B Sk
{7 Fea T2zt o 2 T4 | (more reliable design and simulation) ;
{ % 2 T4 Chigher complexity )
P38 4p 7 14 (environmental compatibility )
PRRRHC, 2 TR AT Pl B Wi B2 o bea & o
3 B 372 5k #38 (new nano-materials )

e o6 o6 o o o
»

She
—
o
i
e

£l TR i & 43 (sustainable knowledge-intensive

S0\
=

production)

Brnbz Tligns o s it gl Ad#2 44 .
';éT—@%‘h‘%cf%i B2 A &% JRiE 15 Ir']@rmj‘\fégﬂ’ﬁ;“%f”ﬁ
phat & Bl AR EE L on T R71 424% 4 | (new engineering concepts )

o HFELG G2 #%,-;:;%' (high-throughput) %] ¢ $ e

i BT e 2?5@ C& o s et f 3k T HR ) LS AR erAT A e H - 1
e 1k $2ANEBL LI g

At AR R
"1 ¥

TA KR wE S PRS- AP

27



323. p *
L PR APRFEBRENS
PAZZFPEHEAFLES GHRAEE PRS2 foi < 27 4 & 2000
EFXz T2 MFFREMEER > A ARFTESAED L2 A SRR
ROy AR & 17 forfp= o A7RE 3 PHEHEMRE Y I0E (REs 8 5230
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