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Electrochemlical reactions are the redox reactions which solely take place at the
interface of an electrode and the electrolyte. Due to their attractive advantages such as
the simple control of reaction rate via changing the applied bias and the easy separation
of reaction products from both half reactions, electrochemical systems have been utilized
in various practical applications, including electrochemical sensors,1 supercapacitors,2
electrolysis,3 fuel cells,4 batteries,5 and electrochromic devices.6 Frequently, a layer of
electrochemically active materials is coated on the surface of the electrode as a thin film;
the thin film deposited on the electrode can be served as either the active material for
the corresponding application or the material that can further enhance the performance
of the corresponding application (e.g., electrocatalysts for electrolysis, fuel cells, and
electrochemical sensors, pseudocapacitive materials for supercapacitors, materials
enabling ion intercalation for batteries, and electrochromic materials for electrochromic
devices). For the electrochemistry of an electrochemically active thin film, the reaction
rate of the electrochemical process is proportional to the amounts of electrochemically
addressable active sites presented within the thin film. Therefore, to achieve a high

reaction rate for the electrochemical reaction of the thin film, which is beneficial for
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several applications, the electrochemically active thin film with a high surface area and a

high density of efficiently addressable active sites is highly desirable.
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Figure 1. Schematic representation of MOFs and some examples of metal nodes and linkers.

Functional porous materials can be utilized in a wide range of applications including
clean energy, environmental engineering, and optical and electronic devices. Thus, the
design and development of these porous materials with high porosity, high stability,
and specific chemical functionality are beneficial for achieving better performances in
aforementioned applications. Among various kinds of porous materials, metal—organic
frameworks (MOFs) consist of a class of porous materials constructed from metal-rich
nodes and organic linkers (Figure 1). Due to their desirable characteristics such as the
regular porosity and ultrahigh specific surface area (Figure 2),7 MOFs have attracted
great attention in several applications over the past two decades.8-11 The periodic intra-
framework functionality of MOFs, either provided by the metal-based nodes or organic
linkers, may be further utilized to install well-separated and accessible active sites within
the entire framework with a high active-site density, which renders MOFs attractive
porous supports for a range of catalytic applications.12 In addition, one can expect
that these MOF materials installed with three-dimensional arrays of well-separated
active sites should be excellent candidates as electrode materials for electrochemical
applications due to their high “accessible’ active-site density and regular porosity for
ion diffusion. However, the poor chemical stability of most MOFs seriously restricts

the use of MOFs in practical applications; the majority of existing MOFs are not even



stable in water.13 Besides, the electrically insulating nature of most MOFs14 results in
the sluggish charge transport between those tethered active sites within the framework
and thus strongly limits the practical use of MOFs in the foregoing electrochemical

applications.
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Figure 2. Progress in the synthesis of ultrahigh-porosity MOFs. BET surface
areas of MOFs and typical conventional materials are compared. The values in
parentheses represent the pore volume (cm3/g) of these materials.”

My research interests aim to utilize material chemistry, nanotechnology and
engineering techniques to design chemically and thermally stable MOFs and MOF-based
materials for a range of electrochemical applications. Several strategies can be proposed
to address the issue of sluggish charge transport within these highly porous materials. For
example, the electrically conductive MOFs can be designed by introducing the donor-
acceptor charge-transfer complexes (Figure 3).15 After the incorporation of nickel(IV)
bis(dicarbollide) (NiCB) into the framework as a p-type dopant, the resulting MOF
achieves an electrical conductivity of 2.7 x 10-7 S/cm with a high BET surface area of
1,260 m2/g and mesoporosity. The semiconducting MOF is highly stable in water, and
its intra-framework functionality is still preserved, which allow the use of such materials
for electrochemical charge storage; the semiconducting MOF reveals a much better

performance compared to the pristine MOF.
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Metal-organic frameworks for charge storage

Figure 3. An example of designing the water-stable and electrically conductive MOF
by incorporating donor-acceptor charge-transfer complexes for charge storage.15

Another direction is to incorporate another conductive material possessing a lower
surface area but much higher electrical conductivity to compensate the drawback of
MOFs; such a design puts the advantages of both materials together. One can expect
that if the crystal size of MOFs can be reduced to a few ten nanometers, and these MOF
nanocrystals can be connected by conductive nanobridges of either carbon materials or
conducting polymers, the resulting MOF-based nanocomposites should provide a much
shorter distance for charge transport within MOFs and thus enable much higher fraction
of the active sites installed in MOFs electrochemically addressable. One example is the
design of nanocomposites composed of electrochemically active MOF nanocrystals and
graphene nanoribbons (Figure 4).16 The resulting nanocomposites still show high BET
surface areas of more than 1,500 m2/g and exhibit a much better electrocatalytic activity
for the oxidation of nitrite compared to both the pristine graphene nanoribbons and
pristine MOF.



MOF-based nanocomposites for electrochemical sensors

Conduating
Subatrole

Grophano
Nanoribbons

MOF-525
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s NO,

Figure 4. An example of designing the nanocomposites composed of MOF
nanocrystals and nanocarbons for electrochemical sensors.16
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Professor C.H.Chang, Chair September 24, 2018
Chemical Engineering Department

National Cheng-Kung University

No 1, University Road

Tainan City 701, Taiwan, ROC

Dear Professor Chang:

We are alumnus and alumna of the university. After graduation, we pursued
advanced education in the United States and worked in the chemical industry for
nearly forty years. We are delighted to witness the amazing growth of the university
since our graduations some sixty years ago. This November, we plan to visit our alma
mater to celebrate the founding anniversary of the university as well as one of us’s 60th
graduation-anniversary. We are looking forward to have an opportunity to meet the

faculty members and students of your department.

The chemical industry in Taiwan has advanced immensely during the past decades.
In order for Taiwan’s chemical industry advancing further, we no longer can just follow
the leads of the developed countries. Instead, we need to develop new technologies
internally. To achieve this goal, we need to encourage students to think and work out-
of-the-box, to innovate, and to foster entrepreneurial spirit. For this purpose, we are
thinking to create an Innovation Award every year to nurture and recognize a most
innovating senior or graduate student from the chemical engineering department. If you
are interested in our proposal, please let us know, so that we can discuss this proposal
further either at your convenience now via E-mail or in-person during our visit this

November.

Attached, for your reference, are our brief re’sum’es and contact information. We

look forward to hearing from you soon.

Sincerely,
You-Ling Fan,
Roxy Ni Fan
2368 Orangeburg Place
Henderson, NV 89044, USA
Copy: Prof. Chen-Sheng Yeh, Chair
Chemistry Department



g
A Proposal for Establishing An Innovation Award at each of

the Chemical Engineering and Chemistry Departments of NCKU

9/28/2018

1, Purpose: To encourage and reward students who demonstrated ability to innovate beyond
their regular studies or researches.

2, Award Name: “The Fan Ni Innovation Award”, Yo R BT

3, Award Recipient: One recipient annually from each of the two departments; to be chosen
from either the seniors or the graduate students of the department.

4, Award Prize: United-States $2,000.00 per each recipient.

5, Selection Process: To be nominated and decided by the chairperson in collaboration with
the faculties of each department.

6, Award Certificate or Plaque: Prefer to be written in both English & Chinese so that the
recipients’ honor is recognizable globally.

7, Funding: We will donor United-States $100,000.00 to the university for the sole purpose of
funding the two Innovation Awards at the chemical engineering department and the
chemistry department. If feasible, we’d like to deposit the fund in a saving account at an
university-designated bank, so that the interest accumulated by the account can be used to
sustain the awards.

8, Award Presentation: To be decided by the departments at an appropriate occasion of the
university

9, Donors: Dr.You-Ling Fan (Y& X%, 1. 1:1956),

Dr.Roxy Ni Fan ({7412 {£1.1958).
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JE N[ ~ A2 KGR
Dr. You-Ling Fan JE X [#
R ARALT SR 1956

University of Wisconsin, MS

Polytechnic Institute of Brooklyn, Ph. D

Dow Chemical Company, Corporate Fellow (retired)

Chinese Institute of Engineers-USA, former president

Taiwan Technology Institute, former advisor

Leader & lecturer of Modern Engineering & Technology Seminar in Taiwan
Chinese Foreign Expert Bureau, former advisor

Phi-Lambda Fraternity-USA, former president

Distinguished Citizen Society International-Eastern USA, former president
Tel. 702-816-4814

E-mail: ylfan@aol.com

Dr. Roxy Ni Fan {5412

FRARALT SR 1958

University of Minnesota, MS

University of Minnesota, Ph. D

E. I. Du Pont & Company, Senior Research Fellow (retired)
Lecturer of Modern Engineering & Technology Seminar in Taiwan
Tel. 702-816-4814

E-mail: roxynifan@aol.com
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D-5 MBMET 7 & AT b & A 1,087, 431

D-6 WML A S A GFH 52, 052
D-7 LI A M Ep A R & & -

D-8 WAL T 2 BEMAREG 16, 396
D-9 AHBAE T R EPRI A& & -

D-10 | b $ B o 705, 194

i R - G 100, 000

A &R 71,617

F-1 w 2, 750

F-2 % 50,518
F-3 BEE -

F-4 Hiedm 18, 349
B4 30 5 A -

o3t 4,009, 357

1075 F 4k &h 1,369, 111
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20180528013 B045026 B2 5 8, 000 125, 700
20171106061 BO46010 etk 3,000 5,000
20171114103 | B046034 X 3,000 . 1,034, 000
20171106062 BO46051 S5 1,500 . 1,500
20180917024 B047027 it . 500, 000 8, 807, 000
20181016028 B047032 ko 15 600, 000 1,733, 500
20181029029 | B047032 Mo 75 20, 000 1,753, 500
20171211115 B047047 Bk ok . 360, 000 7,907, 806
20180226004 B04T047 B gk 1,200, 000 8, 407, 806
20181008026 B047047 3 4k 30, 000 8, 437, 806
20181008027 | B047047 Bsth 4k 10, 000 8. 447, 806
20171114101 B051043 P 500 10, 500
20181029038 B051043 5 B 500 11, 000
20171114105 | B051046 4 3,000 959, 878
20171228119 BO51046 B 49, 045 1,008, 923
20180430012 | B051046 454, 49,045 1,057, 968
20180917025 BO51046 4 49, 045 107,013
20180122001 B052023 5 R 10, 000 288, 431
20180709020 | B052023 WY 12, 000 300, 431
20171106058 | B053038 SoAE 3,000 821, 900
20180205003 | B053038 FAE A - 400, 000 1,221, 900
20181029033 | B053038 A 10, 000 1,231, 900
20171106059 | B053046 25k 3,000 105, 000
20171111085 B054025 B 10, 000 250, 000
20181029034 B054025 B 10, 000 260, 000
20171026047 B055003 B0 3 10, 000 147, 300
20171106067 B055045 itk 1,500 1,500 86, 000
20171106066 B055046 3 10, 000 . 41,023
20171111078 B056004 SR 3,000 3,000
20171106056 B056010 % o] i 3,000 . 709, 502
20171114099 BO56010 % 0 3k 10, 000 . 719, 502
20171111075 | BO56015 SRR 3,000 . 33, 000
20171211114 B056025 gt - 180, 000 3,061, 000
20181020036 | B036025 kit 3 10, 000 3,071, 000
20171114094 B056056 3% 49 1, 000 . 1,000
20171114097 | B036059 o 1, 000 1,000
20171111071 BO56060 B A 4,500 : 4,500
920171114096 | BO36067 L 1, 000 1,000
20171114090 B056068 Mk 2,500 525, 846
20171026048 BO56073 Yot 20, 000 53, 000

AR /et §3, 606, 635
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20171114095 B056074 R 1,000 - 1,000
20171114093 B056077 R 1 1,000 - 1,000
20180702019 B056077 EE A 29. 920 30, 920
20181029041 B056077 L&A 61, 860 92, 780
20171114098 B056085 B 1,000 - 1,000
20171114087 B056087 Fft— 6, 500 - 32,700
20171114091 B056088 I AR A 2,500 1,004,500
20171114089 B056089 #1556 17,500 52, 500
20180419009 B056094 i e 145, 650 145, 650
20171106054 B056095 B 22,000 600, 500
20171114088 B056096 T 585 1,500 - 9,500
20171114092 B056099 A 2,500 102,500
20171114104 B057055 Fe L 1,500 1,021,400
20180528014 B057055 5 60, 000 1,081,400
20171127108 B060085 i 1.4 - 60, 000 3, 081, 000
20181029037 BO60085 i 60, 000 3, 141, 000
20171204112 B062007 E R 20, 000 80, 000
20180709021 B062029 H AL 3,520 158, 520
20181029035 B062029 AL - 10, 000 168, 520
20180827022 B062072 L4 20, 000 24, 900
20171111081 B064002 i B 5, 000 - 20, 100
20171229121 B064003 RER 200, 000 1,271,175
20171111074 B065083 E 20, 000 151,834
20180625016 BOBBO0T E% 400, 000 461, 380
20180625018 BO66015 FeoKiE 400, 000 240,500
20181029040 BOG6015 Skt 10, 000 550, 500
20171026050 B066021 e 2 200, 000 660, 482
20180625017 B066021 e 400, 000 1, 060, 482
20181029031 BOGGO21 Wi 2 20, 000 1,080,482
20171114100 BOG60GS HEY 11, 000 22, 136
20180423010 B067041 B4y 10, 000 39, 500
20171204111 B068004 TH B 10, 000 30,000
20171225117 B069013 P 200, 000 1,101, 000
20171211116 BOT0065 GRS 12, 000 - 23,000
20181029039 B072053 EAF 10, 000 31,000
20171026049 BOT3005 FBE 3% 5, 000 79,000
20171111070 B073034 S 4 20, 000 327,000
20171120107 B073078 LS i 5,000 - 60, 000
20171231122 B073095 Feth & 5, 000 5,000
20171106057 B075032 iR & 3,000 29, 378
ARM3t $2,473, 950
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20171111086 | BOT5032 | sk 6. 000 - 35, 378
20171031052 | BOT5034 |  #3k% 3, 000 13, 000
20171106060 | BO7T5082 | BT 3,000 - 34,000
20171114102 | BOT5086 | £t 3, 000 - 33, 000
20171111076 | BOT6010 |  #r4=tf¢ 5, 000 - 5, 000
20181029032 | BOT6019 | Ak - 120, 000 559, 000
20171111084 | BOT6052 | 4%k 20, 000 - 20, 800
20171111079 | BOT6036 | 4 %% 2, 000 - 2, 000
20171111072 | BOT6070 |  #l4% 3, 000 10, 976
20180122002 | BOT6084 | Ak 3, 000 8, 000
20171127109 | BOT7009 | sk#w 1, 000 19, 000
20171031053 | BOT7044 | Tiesm 10, 000 172, 500
20171111077 | BOT9008 |  E s 6. 000 75. 000
20171120106 | BO80062 | & 2, 000 83, 000
20171111069 | BO8I038 | ki 3,000 3,000
20180430011 | BO83IOI | #w 4, 000 30, 000
20180305006 | BO85062 | kit 3,000 18, 000
20180827023 | BO85088 |  satw 10, 000 103, 000
20181029030 | BO8TO25 | i 10, 000 10, 000
20171225118 | BOSTOA3 | s 3, 000 9, 200
20180611015 | BO8T043 | %k 4,120 13, 320
20171111080 | BO8TO85 | skt 2, 000 6., 000
20171106063 | BO8Y04d |  #his 3, 000 - 75, 000
20171229120 | BOSYOAT | s 20, 000 33, 000
20171111068 | BO92081 |  #%is 2, 000 - 7, 000
20180305005 | Flo7001 | ATERAE 400, 000 400, 000
20180326007 | F107002 | At s pe 9, 300 9, 300
20180409008 | F107003 | E¥x 3, 000 3,000
20171106065 | F201403 |  #5% 3, 000 - 13, 000
0171127110 | F201403 |  #5% 2, 000 - 15. 000
20171111082 | F201701 |  2adh % 2, 000 2, 000
20171204113 | F201702 | Martindale 4,000 - 1,000
20171111083 | GBOSIZ | BlawF %4 10, 000 - 10, 000
20171106064 | M068015 |  ##iK 10, 000 84, 600
20171106055 | M086038 | ik 3,000 - 48, 000
20171030051 | M089053 | %A 2, 000 26, 000
20171111078 | 1200711 | mom 10, 000 - 15, 000

AR NE $739, 420

P1~-P3sa &3t &%

$6, 820, 005




RINKRBETREFRRAENBIEES

HPRE RAE A K E-mail 2 A K 4 P aE)

TO: (701) & T RLH—%k RAHREILT %
M REACT A A& B2 2z
TEL : (06)2093822 FAX : (06)2754234

E-mail:sytsay(@mail.ncku.cdu.tw

BRI KBt TREBREFERE
N XA
B¥amn o [ w ) [#a+3r: %] (43

KA Kk :

L = A

W, e
A

LE-mail :

A M AL
Ei
A

E-mail :

FR A 43
Vi 4 -
AR FS B AL HuhE

[ =

W, &
R HE
E-mail :

(A EFHR I A R AR AR R T RN

A

# ]



Thymilig

(o s
'\ CHi H

P
H s H —
cd_‘c.\ }0 H H\
c ]

/ ‘ : M H—~N

[ERER ﬁ%ﬁ@ﬁ {51%76%’&% ﬂ@ﬁ

|~r L g

#ELLE © wwwi.sintong.com {K : 03-367-0029
ik © 33062 EMMREENTRIIZ225 BHEA © BEER 518386

" 8% ' 03-361-2131 E-mail : eugenia.chiu@sintong.com il
[ =




e
>
M

& A AL E: T ¥ B4y A R )

_I?__ v Croslene Chemical Industries Ltd.
fﬁ | Rubber Latex
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| SMC(Sheet molding compound)
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_| PUF(Polyurethane Foam)
» #ifF HEABRSE - FERELYEE ol
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fREBREA(Foamin place) *

_| PUA(Polyurethane Adhesive)
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TEL : 02-2555-6661 FAX : 02-2558-5135

Email : croslene@croslene.com.tw
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TEL : 03-569-1011 FAX : 03-569-1391
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EEmSSERNERREBE1523

TEL : +86-21-50481179 FAX : +86-21-50480635
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