~ERvERE - TR, REKR - TEEL REX -

-- %1 ¥ 2019-9-1 --

9/25/2019 (55K) JJ Lin 2016



Why R&D Matters for Taiwan?
(BT E[HEE]EHEEEZE?)
- HERAIICETF R AEIRERAE -
(FRERERE ELRBREIR / SREENZE)

Jiang-Jen (JJ) Lin (#%i132)

BiUSEZXEBS57 FREMH
Institute of Polymer Science and Engineering
National Taiwan University
jlangjenlin@gmail.com

2016-6-17 ék%ﬁ?ﬁﬁ g’% National Taiwan University
Mo

9/25/2019 (&) JJ Lin 2016 JJ Lin Polymer Irzstltute



mailto:jiangjenlin@gmail.com

What is Science and Technology ? ##5?
« Science (&B)E
“searching for the principles of the Nature, and always asking why? “

“searching for the truth (&) of the things”

‘0>1" and problem creating” ==> Research ift%

« Technology I (£)
“searching for the benefits (#f/=) to the Mankind, and always asking how?”

“searching for the efficiency of doing things”

“n > n+1 and problem solving” ==> Development f &

Science + Technology = SciTech &%



What is R&D? [fffE£] ?

(revealing “the same and not the same” f8E 2k A tHE 2

* Academic research (R) vs. Industrial development (D)

& 7l? )

"IEEEARBE L --408-- literature/patent reading and learning ...
"I BRRIBE" --4UH-- curiosity and having funs CKE/#f In/44# 2 KE)

"BAZEM me too WA |
RorD? R=D?

"Bc 7 formulation” “pilot study and scale-up” “cost-down” ... is D but notR'!

Ris""Zeroto One” 0> 1 FIFHEERIWE" --Peter Thiel--



i 2 Bl (BB ER) 2 82 E
ExaEiEE RADAMA&M
e research & development = manufacturing (£%) & marketing (735 )

e research (B212#R5¥) vs. technology development (i fEF) >

commercialization (BZ%1kb)
Historical evolution S & E
Europe/US: R> D> M > M (cycles)
Japan: D->M->M-> R (cycles)
Taiwan: starting from Marketing (M) > M = D (d) (%5 "B T")
(1990's evolution) e.g., Shell Research Center - Shell Technology Center

e.g., Monsanto, Dow, DuPont, Exxon... merging and evolution to diversifying

(2010's integration) BE#%ii] / g / E¥ / H5.. . BERE/HFE)
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~8]R&D ZZ @R

RO A (and what is yOUI'S?)
PowerPointf! (managers, CEO and decision makers)
BRI @EE/ETEETE GrEaR/ ) AERERE)

HABEHEA: = (surveillance), OJgEfR#E(infringement), I={H o gV EE /2l 75

(plagiarism)

(top-down) £ 1lgi% 88 /5 3RS (FIE R AFIPRLIAR)
(bottom-up) g0y AR —EFENFHE R EAS - =R (BRI E3E)
JIE FABRZRZEEN(in-depth exploratory) (THEE—RITHA) ; TIEEEFT: BK
pilot / demonstration unit; EE(C.EE/EM/M% &8s ;, D E-EMES
AIARFEEY: (integration BE5 ). E/B/Z2/MHE S Kshelved technology HIR




Evolution of Chemical Industry Merging into 21st Century
(CBEFEZEAERE

Photoelectric, solar and ICT

(Consumer Products)  Engineering Plastics Functional Polymers, Bio and Medicals
conducting polymers, battery,

Natural to Synthetic Thermal and mechanical Nanocomposites Acrylates, PU,

Fibers (Nylon/PET) (PE/PP to PI/PC/PPO...) Bulks films.fabrics Silicon, Polyester, PTFE
1935~1945 1950~1980 Natural Polymers Bio-related/Renewable

specialty chemicals to Nanotechnology
(Carbon materials: 1985 C60 ~2004 Graphene ~ 2010

1940’s ( Aerljsszce) 2000-2010 2010-2030
(World War 1) P ) Advanced Materials g Nanotechnology Biomedical and Photoelectric

Soft Materials

odity polymers

Future trend/areas:

BEAFTRKAEHIE e.g. PETEEA > MA/®E > EH (bottles, fabrics * Pharmaceutics and Medical Devices
and optical films) 2= KK (ThaEEE=R{EEm) e Energy

 Environmental

Carbon Materials: Chemicals to Plastics (Polymers) to Functional/Hybrids/Soft ...
Industry: from Chemicals = Materials = Solar-cell, Bio-medical and ICT

7 9/25/2019 (A X)) Lin 2016



>= (B [ 58 8 A #2 8l#h: Manhattan Project, &%, Project Apollo...
EEIEERM I 2 Z & (since 1940)
EIAER BRI Fh ¥ EXHNEETRL!

Wallace Carothers
(1896~1937; aged 41; suicide)

Known as the inventor of nylon (DuPont)

Polyester (PET) and Polyamide (nylon 6,6, a synthetic fiber replacing silk)

Invention: nylon (polyamides) was first made a half-ounce from
hexamethylenediamine and adipic acid in 1935

Production: commercialized in 1940 for women'’s stockings (64 million pairs
the first year), 1942 for parachutes...and later for carpeting.

(HEZSHIIEZALE!)
9/25/2019 (&5K) ) Lin 2016 8



The Example of Commodity Polymers since 1940
KBS S FMRZ—B5 (summarized by JJLin 2016)

0 0
I [ 0 i
HOC COH + HO—CH,CH,—OH > CQCO—CH2CH2—O
. Ethylene glycol, EG n

Polyethylene terephthalate (PET)

0O 0O
Hog4©—<”:0|-| + HO—CH;CH,CH,—OH +”4©—(|§ —CH2CHzCH2—O+
1,3-propanediol, PDO
Polypropylene terephthalate (PPT or PTT)
DuPont (Sorona® fibers), Shell (EO/oxo process)

104. Jiang-Jen Lin, J. B. Powell, L. H. Slaugh, T. C. Forschner, T. B. Thomason, P. R. Weider, T. C. Semple, J. P. Arhancet, H. L.-H. Fong, S. B. Mullin, K.
D. Allen, D. C. Eubanks and D. W. Johnson, US 5777182 A (1998) to Shell Oil Co., “Cobalt-Catalyzed Process for Preparing 1,3-Propanidiol”
from Ethylene Oxide and Oxo Process. (PDO, 7.33 AM#(1999), PTT Shell’'s "CORTERRA )

ﬁ | ﬁ ﬁ
HOCOCOH + HO—CH>CH>CH>CH;—OH > COCO—CHZCH2CHZCH2—O
n

1,4-butanediol, 1,4-BDO
(to PTMEG for PU and polyester TPEE) Polybutylene terephthalate (PBT)
Engineering plastics
22. Jiang-Jen Lin and J. F. Knifton, US 4529808 A (1985) to Texaco Inc., “Bi-Solvent System for the Hydroformylation of Allyl Alcohol Using a
Rhodium Catalyst”.
23. Jiang-Jen Lin and J. F. Knifton, US 4533742 A (1985) to Texaco Inc., “Preparation of 2-Hydroxytetrahydrofuran by Hydroformylation of Allyl
Alcohol Using Ketone Solvents”.
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Overview of Advanced Materials and Nanotechnology

(BE SR ZRIR A B 5 By

/A --F0 - 4R H - Bs

Conventional Polymers
(commodlity and specialty)

1. PET (fiber/bottle/film)
2. Polyamides (Nylon 6,6...)

3. Polyolefins (PE, PP, SEBS,
EPDM)

4. PMMA and polyacrylates
5.PU

6. Pl

/. Epoxy

8. PC ... blends/alloys

9. Resins, Films...

Polymeric Dispersants
SMA-Jeffamine amines

PTT (branched polyester-polyols)

POEM (POE-imide-amide)

POEU (POE-PU)  #%,\ i iy
Dispersion Technology
> %¢0

X))

O0D-material

Ag, Pt, TiO,, ZnO, CuO,
SiO,, RGB...

1D-material
CNT, Ag, SiO, wire

S 2D-material
Clay, Graphene

¥ fiF--JJ Lin 2001-2015)

« Hardness and gas/water barrier

« thermal stability

thermal conductivity
electric conductivity
Antimicrobial surface

anti-flame, fire-retardants, anti-
heat

super-hydrophobic and anti-fouling
surface

Electronic and Solar Cells

Quasi-solid and polymer
electrolytes

DSSC
(transparent/flexible/performance)

New dienlav and flexible/



=7 FMBERRINBEEmMRET AR  (BROMIB2015

BEMEE DT
1. New Polyester and Polyamide
2. New Monomers for Copolymers

B S H T
BISEIR R A S 5 7

1Z I3 il

ETQ,@HH,LOW f, 28,
B /PR 7K, 3 A B, T B /48 .
.. Oligomers-------- >
) 3. New polyester-P
4. Others : POEM, POEN, TPEE, TPECE,

\, TPAE..
~\5. New resins for UV coating...

New B
... Modifiers for PMMA, PE/PP EPDM..

Monomers \.---~
S INBEEERE!

CPD C5/isoprene
Nerived Monomer,

SRV (GRIREM)

Nanomaterials
(NSP; graphene)

Molecular Composites

¥R -%’ﬁ?”“?%ﬁﬁ" -

SP-Monomer

Graphene-POEM
e 3E:

INEE/MBEME SRRt
e.g.PFARPET (BIF>4)
=18 E (from 4H to 9H)
EEER M (NnanoAg)
BE¥A(NSP-HCP)
R SEE A7 14
(low CTE, i #&/MI &, #8 7K, IR, I 73 &,
JEFM, ME/PhEL..)

12

~ <
~~
-~

Polymeric Dispersants
(clay/graphene/catalys
nano-materials

=KIE/ I
(e.g., PET#L, Jeffamine Amines#ig,
&1k, C1 chemistry)

ROKF EFig!

Vil n

nX nf(¥ﬁ@1¢ %ﬁ\é‘fﬁﬁﬁ)
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STt ZEmmA S (R+D)

o] DIMHERTHAY A EER
O] DAL R A 36 418 B2 ik B9 1 22 B 42
ﬂl__[l«/(ﬁq:/%F'nﬁE'.E—iﬁJLmthl’Ji—E !

— M1 2016 —
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RITEE[H R EE?
BT NB/RBKERE ORTABEXIHHERRE -

Y0l {E S Y [BF 2 Bl Fh ), BlE(B1E?
SEEENEE EREARZEZIREE
HEEANER 021 ZEIFTBE I MIEHE,
AERBEIMEN nton+1 Z/NEIFT -

/CAN/ N\ E

— TR R EERWE — ( "Zeroto One” by Peter Thiel)
*EAHDWE, BREENwW R BEED mME&Z=FiFAIA! (JJ Lin 2016)

A

9/25/2019 (55K) JJ Lin 2016 14
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L\ FE

SEET 7 RS BV R 2 (R FESE/ B SR 10 2 SR B A
(EBEZ REBE IS H[ AR T EFRE] LHE—IR)

Mapping & kRt ESE
—IERR M 57 Al 2 FR PR FE—

Mapping Taiwan future key materials’ industry

ML

HUSEXRE S5 FHRFAR

AR IERIE W E o METS

SEALESR
zﬁ National Taiwan University

Nov 11,2014
27| JLin Labs, Polymer Institute

(&X)JJ Lin 2016
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"Boys, Be Ambitious ! .

-- Professor Clark --

(&K) JJ Lin 2016

16



	投影片編號 1
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12
	投影片編號 13
	投影片編號 14
	投影片編號 15
	投影片編號 16

