HEERABZELE
BAMZZ
2021 4% CREES. £ S

v




BHhEU

E‘r‘ETEITI LRB

ERZFHENBEZERRIRARFERSPRERS - FEERS - X F=5HEMHEPP 5t PVC

I
Nt

HHEE PLCEAMZAAEmE MR EnE FREERE  MREAREFESRRELER

i
_|
_|.

ZREZERME - BROWATIRE




B &%

AB)ET PR IPFEEFIFL s 4
EAS T H B 2 AT B AT AT TR B T bt 4
e & BOA BAE A AL 20 08 6 SLPE fRATI AT i 5
%5¢ 44T = Hav ¢ Colored perovskite solar Cell...... ... 6

BEELARTERBPFRZAF VR EHFEIIEY 20 3D FIE (i 7
Bt #il B 8 BRI B T A T 2 T F s 8
BE)E? PEACEERIFIBLE 8 & HH 2 1) 9

Palladium Mediated Site-Selective C-H Bond Arylation and Alkylation of 9(10H)-Acridinone and Mechanistic

INNESHITERION. .........coverereree e Bhererrrsrssnrsnesersrenesanoncsossfle M eresesoconcsasorssrssnssessefeseenconsonsgaiiion sovesessesseesees P vees M cveene 9
Palladium/Copper-Catalyzed C-H Bond Arylation and Transformation of Iminostilbene 4= /4 & & i 7 & A X

A2 -G AT E T TR (AT T ouuiiiissseeeeeeressssssss st ssssesssessssesse s issssesssse s 10
SR B A E LA RS S F L S EREF I I o ssst s 11
TiO-PDMS /& &7t % ¢h kT L fE f2 R B B AL Lo 12

Synthesis of (a) ortho-Arylated/Alkylated Dibenzosuberenones and (b) Novel Phenanthridines via Palladium(Il)-
Catalyzed C-H BONd ACHVALION SIFALEQY ....eecveriereeriieietertieeestesteestesteseesteseeeessseseessesseessessesseessessesssessesseessessesssesses 13

Electrochemical Activating Tungsten Disulfide for Hydrogen Evolution Catalysis (& & i* = Fri* 4 3Y it 474 F

One Pot Synthesis of Chlorophyll-Assisted Exfoliated MoS»/WS; Heterostructures via Liquid Phase Exfoliation
Method for Photocatalytic Hydrogen EVOIUtion REACTION............cceecieiiieiiiieie ettt et e sre e s teeanene 15

Preparation of Iron-Nitrosyl-Thiolate Complexes Relevant to Nitric Oxide(NO) and Nitroxyl (HNO/NO" ) Transfer
Upon Photoinduced Reaction #F:t48iiaids £ 42 £ A ¥ A kBF B TRR- § L § B @A FES ...

Exfoliation of Two Dimensional Materials Thin Sheets by Amino Acid in Water for Hydrogen Evolution Reaction

.................................................................................................................................................................................... 17
Functionalized silver nanoparticles as colorimetric probes for sensing tricyclazole ............ccoccooeiieiininienenieeceee 18
BE)VE*HF AT HEEFIST B2E A1) i 19
TLEARIZ AR & 5 H AT H 3L F HRIBITE BB e 19

2 EZAEAEYE RBRIAR T FETON-C BB K FET MR 20



One-pot hydrothermal synthesis of carbon dots as fluorescent probes for the determination of mercuric and

Y POCHIOTTIE TONS......eieiee ettt b bbbttt b e bbb et e et et s e e bt e b e s b e b e st e s e s e e eneeneene 21
Facile synthesis composite of TiO, /metal efficient for photocatalytic degradation of ciprofloxacin........................ 22
One-step hydrothermal synthesis of N,S co-doped carbon dots for detection of Fe3* ...........cooveeeieeeecieeeeeereie 23

Modified TiO2 with carbon dots for photocatalytic degradation of amoxicillin 2 g 8L &F TiO, * »t 3k it *% 2

FF B8 FRivirererrinssesesessssssssssssssssssesessssssssesesenssonsas i Siaaibios GRTI ................cieiisisssasasesesesstssststssssststsentsssssassenereres 24
Multifunctional biligand gold nanocluster for detection of pollutants in water and pH SENSOr ...........cccevevverveeenenne. 25
BB E F R BLBL T SRR IPIZN F FETTAET (oot t s 26
B BLBAAFZ K BAET 3T AT BIR BT et 27

TiO, nanocomposite toward photocatalytic degradation of Rhodamine B TiO, z 5t 4F & L ¥ B2 1 B sk i i

R T ... e e R 28
(CEB FE A LT o 29
Photoinduced NO and HNO Production from Mononuclear {FeNO}® Complex Bearing a Pendant Thiol............... 29
CPD B3 P 3 BLIB IR B i I 0 ettt ettt sttt et b etk bt e b sb e e e e be bR en s 30
é-}'\ﬁ [g\}i@m l'l:"—,,. pa J _y E”'] 'E{JL’%} @)H’ "4'4’5 #&#7}‘ 5:)?4: f»—-} z f’?'H_EH;Z ............................................. 31

4-7 F Hetegi®F 2 7 f% %.ra.ﬁgﬁﬁ]#aéﬁu & B O(10H)-v 1 e ik 2 AR - pd-4 48 1 TX 4 AL F
7 Palladium-Catalyzed ortho-C-H Bond Activation and Arylation of 9(10H)-Acridinone Using 4-
Methoxypyridine as a Removable DIr€CtING GIrOUP .....c.eecveiuieieiieitieiecieeeesteeteeresteeee e sreestesteesaesbesssessesssesestasnnensans 32

Synthesis of dibenzosuberones via palladium-mediated intramolecular C-H/C-H bond cross-coupling of ortho-

aroylated 3,5-diarylisoxazoles and mechanistic iINVESLIGAtioN ...........cccvcveririerierieeee e 33
One-pot synthesis of a carbon dot-based fluorescent probe for selective detection of tetracyclines..........cccccuee..... 34

Synthesis of Highly Fluorescent Bipyrazolo[1,5-a]pyridines Directed from Pyrazolo[1,5-a]pyridines via Palladium-
Catalyzed Cross-Dehydrogenative Coupling Strategy % i 4= & i < = % @ & I i 2 (7 8 & R fFreek 3
[1,5-a]r vx2. & BT Gl oovorerenicnnnisininenisnsisesisesisesessssessssssssssssssos sl e - IR .ot 35

Facile synthesis of green emission fluorescent carbon dots as an “on-0ff-on” probe for detection hypochlorite acid

AN CATDENUAZIIM .ottt ee ettt e e et ee s ettt e e saaaseeesasseeessnsseessesseessesssaeessssseessassaeessassseessansseessassaeessasasessans 36




(A ) ERRIE RYEAHS T

RBHLFTR/oeEaBGEI S

iﬂ»ﬁ + 2 FRie

E-mail : gg0925409718@gmail.com

Keywords:perovskite,; Zero-dimensional,; Cs4PbBrs;quantum dots

il j\r;]mﬂﬁ-vg%# z X %*‘BAFI%JI‘;K{EJM i E 2t m BE 2R 4T 45 7 1o PR '/’3’)5
FHW S FRLNE S > o RF RS CBABEIP IS O NI L AL REDGFE LAY
RRIETRETE S I Zenkak - 6 pk P g R d A A RS

ﬂﬁ%ﬂ;%{ﬂﬁ?’%&% a1 F - fﬁ’Hﬁ"‘ A SRR BT EEFELS A A L

N B BRARHET L AR ’ﬁv¢$@ﬁm;§ﬁ’wuv4Aszzﬁ%ﬁ—%mé*
- e EAPCHEIHRENEFLFHF LR FlE LB/ T S X pH2 5
FIRF R A FERE R A T 2L T g ';tiwrn,k,;m—rﬁ gt Ta
PR E S i B HR R

$P2%§ﬁ%@ﬁ?iﬁzkﬁ&ﬁ’%ﬂ$%@¥3§$%ﬂ%%%CMMM?ﬁﬁﬁ
;7%%—1 B WA AR 5 320000 H PL*% &5 S514nm > £ F F 5 21lnm o FEH AL ST £ A

i 314nm ; B F RS A0 ¥ 5 10nm > 1#145@% EIEER R S Y s R 0 S S A N I s L A
%2 ATASTRAR G B R MAETAR TR ¥ 0 ATRAT S ATEHE S BT 5 S BRI
v X FEAEENEBEBER TN R TSR HESES R T EHEEESI T URER

¥

kL i@yg«kf@z ek §ARE » 7 ¥ J‘liE},@if‘;ZFﬁﬁﬂ%\»ﬁt
4 v —

=

W

y ¥

‘g’*%ﬂ

=1

PbBr2C52C03+OA+OLA+ODE — RV —  F R Cs'4PbBr6 Vol 3 A Frv e vz ¢ CsqPbBrs

References:

1. Mondal, N.; Samanta, A. Complete Ultrafast Charge Carrier Dynamics in Photo-excited All-Inorganic Perovskite
Nanocrystals (CsPbX3). Nanoscale 2017, 9, 1878—1885.

2. Zhang Y; Saidaminov, M. I; Dursun I; Yang H;Murali B; Alarousu E; Yengel E; Alshankiti B.A; Bakr O M and Mohammed
O F Zero-Dimensional Cs4PbBr6 Perovskite Nanocrystals. The Journal of Physical Chemistry L etters,2017,8,5,961-965

3. Peng X; Chen J; Wang F; Zhang C; Yang B; One-pot synthesis of CsPbBrs/CssPbBrs perovskite composite.
Optik,2020,4,164579



https://pubs.acs.org/jpcl

Ao & oA Bt ok 2 3R4E ) 5L Rk E

§h s AR L RA

*E-mail:ccwu@cc.nttu.edu.tw

Keywords: el 24 1 #L B2 7 B; 2% #.7* #/

1960 & % > A SEHF IR ¥E FHEBENT L ~ 2 LR 3 o E IR & TR FEL
R - DA ARSI - AFEHN TRERFTEHNY HE A FROREE R
’?‘/&kéﬁiﬁ‘f&fﬁiﬁ o 1l ¢ %2 @ B (Rhodamine B, RhB)k| % 4ppF » F|7 12> £ 2. & &
1*u hEFRR 2B ML T N ALY S ”Pﬁ';g;\ﬁ’*g_" » 1% 59T Bk komr
8] ot ?fhm;i Foed e o PR g M EE s FIF UARFEIES P E e @R ASEG

WA B AR i B B AL A ARE - AR o AP YRR A
J7OR KA Rk KRR R 1 o L CoFer04/CoFe 173 MLV A7) & W % s 5 & F 2
XA 0 KR

sk

References:

1. Fangying,J., Peng,Y.,Qingkong,C.,Tingyi,L.,Wei,G.,&Xuan,X.(2013). Synergistic effect of bifunctional Co—TiO, catalyst
on degradation of Rhodamine B: Fenton-photo hybrid process. Chemical Engineering Journal 229,57-65, 1385-8947.

2. H.Sun, J.Lian, L.Zhao, T.Xu& X.Yang.(2016). One-pot hydrothermal synthesis of octahedral CoFe/CoFe>O4 submicron
composite as heterogeneous catalysts with enhanced peroxymonosulfate activity. Journal of Materials Chemistry A
24(4),9455-9465,10.1039/C6TA02126C.

3. Amadine,O., Danoun,K., Essamlali,Y., Rhihil,A., Tabit,R.& Zahouily,M.(2018). Magnetic CoFe,Os nanoparticles
supported on graphene oxide (CoFe;04/GO) with high catalytic activity for peroxymonosulfate activation and degradation
of thodamine B. RSC Advances 3(8),1351-1360, 10.1039/C7RA09949E.




AR S TR

Colored perovskite solar cell

Zih-Syuan Huang!, Cheng-Siou Wu? and Chia-Ching Wu'”

!Department of Applied Science, National Taitung University, Taiwan.
e-mail:ccwu@nttu.edu.tw

Keywords: Nanoporous NiO; optical cavity; perovskite solar cell;, building integrated photovoltaic

A EEE S BenE B AEABEIBATHE A PSH RAZ U RBRE D F T F o1
44 (LINIOX) » & 3 f247 #F f ;¥ & + ¥ #c 4 (High Resolution Scanning Electron Microscope, HR-
SEM)~ 178 & > LiNIOX & F 2 5F % 3t eesp 2> 34429 5 200-250nm » B25 % 5 20-30nm -
d ¥ hART kR R AT T g P ARSIV E (b AN AR > F 5 R i 980%
I BRANTIF 4 B R A0W%PF o ik EIRT 80%:0F B 5 0 £ P REFIRRR N TEST
5o ¥ SiESsoBRi Eaci(band gap) < 0]~ w BRIR AR RIT R v 2 X sPEGE T oA R
(X-ray photoelectron spectrometer, XPS) & g4 47 ik » F T Wi |4 o

AL SR RIT AR T o+ 2 B s e 4k T e g (4-tert- butylpyridine,
TBP)*t4mssopfy > € PDI2 iv = >k S 4145 > @ B 3T T + Mk  FREKFHEHF - 4
Rd 3] 0 R > XA RS AR ATBP 2 FER T KGOS SRR XTI X ki
i % (X-ray diffraction, XRD) &%~ % *h &7 Lk L & A {548 > #F 2 fI1% - gz @ivsy
o

etz vk AT I RF SHEREBEE A § 4 (ITO)E e DC 2 inginlisgiz it
FAUAQ)EWT F i bR B A WIFR LSRR TIFL SR AR TR AP BRER D

ITO & Ag & ER4x 580 11 AQ/ITO/Ag SH A EN L FMEIRIET D 4 L pHd R E T § & 614

56

B2 454 gk s o FE % ITO K& > 4 % & 500nm ~559nm 2 614nm & 7 7 2 ki 5hE @ o
Whippd s d ~%d W2 d o ¥ L 1% ITO/AQNTO A FEP TR¥» B T e o
TP AU Rl 2 P Sk AP T R o B 18 117 21 glass-ITO/Li:NIO/CH3NH3Pbls/TTIP/Ag/ITO/AG - 14
% glass- ITO/Li:NiO/ CH3NHsPbIs/TTIP/ITO/AQ/INTO shig| % 4T 45T X it T4 (F A % yp24 8 i
Heon koo

References:

1. Park, M. A; Park, 1. J.; Park, S.; Kim, J.; Jo, W.; Son, H. J.; Kim, J. Y., Enhanced electrical properties of Li—doped NiOx
hole extraction layer in p—i—n type perovskite solar cells. Curr Appl Phys 2018, 18, S55-S59.

2. Xiao, Z.; Bi, C.; Shao, Y.; Dong, Q.; Wang, Q.; Yuan, Y.; Huang, J., Efficient, high yield perovskite photovoltaic devices
grown by interdiffusion of solution-processed precursor stacking layers. Energy Environ. Sci. 2014, 7(8), 2619-2623.

3. Lu,J. H.;; Yy, Y.L.; Chuang, S. R.; Yeh, C. H.; Chen, C. P., High-performance, semitransparent, easily tunable vivid colorful
perovskite photovoltaics featuring Ag/ITO/Ag microcavity structures. J.

Phys. Chem. C 2016, 120(8), 4233-4239.



mailto:ccwu@nttu.edu.tw

BHEELAT 2B 257 %34 & Hi

¥ g # % 3D 7| &

—

Uy &
¥ AT

Corresponding Information

ISy

Keywords: 5 & B2 #= ~ CCTO ~ Fe30y ~ # 7 %% ff Z o

RITHREER L BF (I i AF2 - el @ v 2 (S WP = 4w 2
B AR FRLEFR H GO AR R 0 FI 3D FIE R 0 5 R AL
ARG & ¥ iF 3D FIEPRYFnd 7 E R A 5 MR RS AL (Poly Lactic Acid,PLA)
%2 % N R M OE 45 e 4 47 (CaCu3Tid012, CCTO) » 1+ v § i = 4 (Ferroferric Oxid >
FeBO) B 4F £ Hat i + % 3 s ot b+ 4754 0 T H d2 J 2 0B - Jfd XRD »
WA A HH R G o BREMA S % SEM dp#kAf &£ MRS B TR Ak B W
£ CCTO-PLA 20 wt% 1 2 Fe304-PLA 30 wt%A 2 P Ag % it > Japlis 228 4 a‘::}ﬁ% H A2 R
Flo JU* & B 5 4294A H RIS I RA R R OV HcE A 2 B pE B et A
10000Hz %;, PN S-S O
Wit 3D sfrmttd g% 0 B oMUy EPUARHI R F A2 > E R 30
Wt%etiifs de b LG 3D FIET AT 2L A o I RWA R e 7R R A A E o R
LA S B 2 AR E R .

References:

1. Bin Yu, Mingjun Wang, Hui Sun,ab Feichao Zhu, Jian Han, Gajanan Bhatc(2017), Preparation and properties of poly
(lactic acid)/magnetic Fe304 composites and nonwovens, Royal Society Of Chemistry

2. Mirae Kim, Jae Hwan Jeong, Jong-Young Lee, Andrea Capasso,, FrancescoBonaccorso, Seok-Hyeon Kang, Young-
Kook Lee, Gwan-Hyoung Lee(2019),Electrically Conducting and Mechanically Strong Graphene— Polylactic Acid
Composites for 3D Printing, ACS Applied Materials & Interfaces

3. Mohsen Ahmadipour, Mohd Fadzil Ain, Zainal Arifin Ahmad(2016), A Short Review on Copper Calcium Titanate
(CCTO) Electroceramic: Synthesis, Dielectric Properties, Film Deposition, and Sensing Application, Nano-Micro

Letters




Bogs BB S RISIFRFRLAFTLFY

Ll <> ~ R4 X

LIRS ARK FRE: ZF P2 F R ERr P
Blg s pt: 95092 £ K7 < FRE - K 369 5 2 BT 0912740900

Keywords: £ # 4c i, # #i, ¢ # k5] &

T Bt AT Fla A% T - § AR $ S0 R bl 3ok 0 B8R R
Bt GRENID FEBEES LRLD ik IAREF EEARBTR 5 8

AL REAAE A FEFTRY > R FAPUE A Y PIEAS FREFEEDERA AR
RNy 'm’&tid'l’* BACK R ERTAS DERREE L F I FIRT EFR LT
AT RE ii_f« i BRIk B e MR L S BRI T2 ML E T T
T HEE TR T
2 ﬁ“%%#ﬁﬁ'?mf’%&’ PABREPERAFT c FEN RS G AT B R AR TE
REEHE - A RY PR GAEDIFFTEED CARSIFFTRAY  SRFEFLR
-

BT T R R S (BRI TR § AL BRI AALEEF R RS
IBTE " BE - AZFEDFTEH
References:

1.Hung-Di Huang ~ Wen-Lih Chen(2020) > Development of a compact simple unpressurized Watt-level low-temperature-
differential Stirling engine > International Journal of Energy Research)

FIF#Q017) L #HR3IFE* 0 G FHE2 AT > MLFm* 0 AP < F3Za Frfiz ik 125 & g
T F1ARMATT
3.Shahed Md. Abu Sufian, Kawsar Ahmed Sagar, Muhammad Ahsan Ullah .Harvesting Electrical Power from Waste Heat
Using Stirling Engine .IEEE.The 9th International Forum on Strategic Technology (IFOST), October 21-23, 2014.
4.Shahed Md. Abu Sufian, Muhammad Ahsan Ullah,Prasenjit Mazumder .Design of a Stirling Engine to Generate Green
Energyin Rural Areas of Bangladesh .IEEE.2nd International Conference on Green Energy and Technology,.September 2014.
5584 5%(2013) >  FrF I FRE 2 KM e Y ALY o AR EP RIS e
6.5 > 3%(2013) > Jiz* v v 2> Beta 3¢ FFIIF2Z A E LT LG v o AT A Bank B ke gk




(B 4

VERRIBA(EBHEB T @ a1 - =i - w8 - £k

Palladium Mediated Site-Selective C-H Bond Arylation and

Alkylation of 9(10H)-Acridinone and Mechanistic Investigation
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A site-selective functionalization of 9(10H)-acridinone via palladium-mediated C(sp?)-H bond
activation was presented. In the study, the direct C(1)-H and C(4)-H arylation/alkylation of
9(10H)-acridinone could be conducted while acetic acid and trifluoroacetic acid were used as the
reaction solvent, respectively. A series of arylated and alkylated N-(4-methoxypyridin-2-yl)-
9(10H)-acridinones were afforded by these reactions. Finally, the structures of key palladacycles
were confirmed by X-ray crystallography:.

o R
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Palladium/Copper-Catalyzed C-H Bond Arylation and

Transformation of Iminostilbene
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The first study concerns that palladium-catalyzed ortho-C—H bond arylation/alkylation of
iminostilbene. By the stoichiometric reaction of substrate and palladium catalyst, we were able to
afford the palladacycle intermediate. Next, potassium aryl/alkyltrifluoroborate and p-benzoquinone
were added into the reaction as a coupling reagent and promoter, respectively. The desired ortho-
arylated iminostilbenes could be produced by the above reaction. The second used copper metal to
catalyze the carbon-hydrogen bond transformation of iminostilbene which eventually resulted in
the formation of theses novel molecules. Finally, these molecules were found to own strong
fluorescence properties. Regarding the synthetic conditions for these compounds are studying in

the laboratory.
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Synthesis of (a) ortho-Arylated/Alkylated Dibenzosuberenones and
(b) Novel Phenanthridines via Palladium(II)-Catalyzed C-H Bond

Activation Strategy

Ying-Hui Chen (F& # & ), Hsuan-I Chien (f§ Zz k),

Xing-Wei Chen (Ft & ‘), and Jean-Ho Chu (% 2L fr)*

Department of Applied Science, National Taitung University, Taitung
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Keywords:Dibenzosuberenone; Phenanthridine; Palladium

A palladium-catalyzed the synthesis of ortho-arylated/alkylated dibenzosuberenones and
phenanthridines directed from dibenzosuberenone employing a methoxyimine as the directing
group was presented. Potassium trifluoroborates was used as the coupling reagent, whereas p-
benzoquinone and tert-butanol were screened as the optimal reaction promoter and solvent,
respectively. The methodology was shown good functional group tolerance. All products were
fully characterized by NMR spectroscopy and some of them, including an additional palladacycle
intermediate, were further elucidated by X-ray crystallography. Finally, a possible reaction
mechanism was proposed based on the mechanistic investigation.
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Electrochemical Activating Tungsten Disulfide for Hydrogen

Evolution Catalysis
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phase

In this study, liquid phase exfoliation (LPE) method was used to exfoliated tungsten disulfide
(WS;) from transition metal into nanosheets by chlorophyll. Then, the material was activated by
electrochemical activation. Through the hydrogen evolution reaction (HER) test, it can be seen that
at the same current density, with the increase of activation time for 3hr to 6hr, the potential became
close to zero. However, when the activation time increased to 9 hr, the potential became even more
negative than 6 hr, showing that the activation limit was 6 hr. The potential of WS, suspension was
-600 mV and the Tafel slope was 125 mV/dec. If the activation time is increased to 6 hr, the potential
can reach -370 mV and the Tafel slope can be reduced to 36 mV/dec.

The results of XPS, Raman and UV spectra showed that the phase change of 1T metallic occurs
in WS», and the size of WS, becomes smaller after activation in DLS, SEM and TEM spectra. It
shows that the possible reason of activation is that the occurrence of 1T metallic phase change and
the smaller size help to improve the efficiency of hydrogen evolution reaction.

After that, though the electrochemical impedance test, the result showed that the resistance of
WS, suspension was 70 €, which could be reduced to 15 Q after 6 hours of activation. The
capacitance value of WS; suspension was 0.2 mF/cm?, and the capacitance of 4 mF/cm? after 6 hours
of activation. The following, though caculate electrochemical active surface areas (ECSA), obtain
the value of WS, suspension was 5 cm?, and the value of 6 hours activation was 100 em?, which
showed that the two-dimensional material is exfoliated by chlorophyll was a good catalyst for
hydrogen evolution reaction, and the size of 1T metallic phase change produced by electrochemical
activation was smaller than that of electrochemical hydrogen evolution reaction.
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Preparation of Iron-Nitrosyl-Thiolate Complexes Relevant to Nitric
Oxide(NO) and Nitroxyl (HNO/NO™ ) Transfer Upon Photoinduced
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In this experiment, we synthesize two {FeNO}° species (the Enemark—Felthan notation)
FeNO(PhPS2)(PhPSSH)(1) and FeNO(PhPS2)(PhPSSMe)(2) iron-nitroxyl species. Under
continuous light reaction conditions, the complex 1 can release nitroxyl(HNO) and nitric oxide(NO),
while the complex 2 only releases nitric oxide(NO) and both are identified by FT-IR and NMR
spectroscopy. We add the NO-trapping agent Mn"'(DABCO)™5PS3(3) which can capture nitric
oxide and nitroxyl molecules. We obtained the spectrum when 3 react with HNO or NO by the FT-

IR.
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This study using six amino acids: Histidine (His), Tryptophan (Trp), Phenylalanine (Phe), Citrulline
(Cit), Glycine (Gly), and Glutamic acid (Glu) to be an exfoliant, and a large number of water-soluble
transition metal dichalcogenides (TMDs) nanosheet were successfully prepared by liquid-phase
exfoliation. Using sonicator to destroy the van der Waal forces between the layer by layer of TMDs
nanosheet, and then a few layers of TMDs nanosheet were prepared by the Nitrogen (N) of the amino
acid and the Mo or W of TMDs bonding. The TMDs nanosheets were subjected to material
identification to determine the stability of the dispersion and the number of layers, which proved to
have Mo-N or W-N bonding. From the stability of the dispersion, it can be seen that His exfoliate TMDs
have good dispersibility and stability. The literature indicates that amino acids with aromatic ring
structures have strong adsorption capacity on TMDs and have relatively good stability. Because His
structure has aromatic ring imidazole has been reported as a good exfoliant. However, Cit, Gly, and Glu
are not able to be embedded in the layers of TMDs because of the structure without aromatic rings, so
their dispersibility is poor.

The TMDs nanosheets were subjected to the electrochemical hydrogen evolution reaction. The
electrochemical evaluation demonstrates that His-MoSe> shows extraordinary HER electrocatalytic
performances, possessing an extremely low overpotential of 230 mV at 10 mA/cm? and an extraordinary
small Tafel slope of 33 mV/dec at high current density. After adding platinum nanoparticles (PtNPs),
the Tafel slope can be reduced to 24 mV/dec and the overpotential can be reduced to 180 mV. Compared
with the literature has good hydrogen evolution efficiency.

Electrochemically active surface area (ECSA) proved that the addition PtNPs can increase the active
site from 48 cm? to 54 cm?, and the resistance value from 48 to 32 Q, indicating that the addition PtNPs
can increase its catalytic activity. The results show that using amino acids as exfoliant can obtain a large
number of environmentally friendly TMDs nanosheets with good hydrogen evolution performance,
which has great potential in replacing precious metal catalysts.
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Semiconducting Molybdenum Dichalcogenide Sheets in Water and its Application for Supercapacitor. Sci. Rep. 2016, 6, 26660.
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probes for the determination of mercuric and hypochlorite ions
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Nitrogen and sulfur co-doped carbon dots (NSCDs) with were synthesized via a one-pot
hydrothermal method using citric acid, ethylenediamine and methyl blue as precursors. The
obtained NSCDs were spherical with an average size of XX nm. The fluorescence spectra of the
NSCDs were excitation-independent and they emitted bright blue fluorescence at 440 nm by
excitation at 350 nm. The calculated fluorescence quantum yield was as high as 68.0%. The
NSCDs could be constructed as fluorescent probes for the detection of mercuric (Hg?") and
hypochlorite (C10") ions with good selectivity and sensitivity. The fluorescence of the NSCDs is
quenched by Hg** and CIO~ owing to the static quenching. Under the optimal conditions, the
linear response of the NSCDs was in the range 0.7-15 uM with a detection limit of 0.55 pM and
was 0.3-5 uM with a limit of detection of 0.29 uM for Hg*" and ClO~, respectively. The
fluorescent probes were successfully used to quantify Hg?* and C1O~ in spiked tap water samples

with satisfactory results.




Facile synthesis composite of TiO2 /metal efficient for photocatalytic

degradation of ciprofloxacin
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Gold nanoparticles and copper nanoclusters were adsorbed on commercially available titanium
dioxide (P25, Degussa), and ciprofloxacin (CIP) dissolved in hydrochloric acid (HCI) were used as
precursors. The optimal conditions were found through experiments and compared with different light
sources (254nm, 365nm, 405nm) in the environment of P25 to catalytic ciprofloxacin.
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Fluorescent nitrogen and sulfer codoped carbon dots (NSCDs) were synthesized by a facile one-
step hydrothermal strategy using Thiamine(VB1) and m-Phenylenediamine (mPD) as the
precursors. The obtained NSCDs exhibited blue fluorescence with maximum excitation/emission
wavelengths at 355/398 nm and a high fluorescence quantum yield of 31.2%. The blue emission of
the NSCDs was independent of the excitation wavelength, while they possessed well
monodispersed and spherical morphology. The NSCDs were also very stable in a wide pH range
and in solutions with high ionic strength. More specifically, the fluorescence of the NSCDs was
effectively quenched by Iron ion (Fe**) suggesting that the NSCDs can be utilized as a fluorescent
probe for the detection of Fe 3" with high sensitivity and selectivity. The linear ranges and limits of
detection were 5 to 200 pM and 2.27 uM for Fe 3* respectively. Moreover, the fluorescent probe
was applied for the detection of Fe®" in water samples with satisfactory results, indicating its
promising application potential in environmental monitoring.
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Modified TiO2 with carbon dots for photocatalytic

degradation of amoxicillin

SIE LIS AF TiOz * ¥k 1 R R 3 F

24 Yu-Shan Syu ~ # “g;2.Cho-Chun Hu *

? £, Tai-Chia Chiu*

W—zf i*f[é’}fdfﬂ%

Keywords: TiO2;Carbon dots;Photocatalytic;Amoxicillin;PLC

AT R RBE LA F (N) ~ 58 (S) $3eeniEd FLpm > 253 8- § i &£TiO,
(P25 » Degussa) 4 kit & > AUV-A (365nm) 4 %44 244 % i 4 (NaOH, 10 *
M) ¥ ff 58 +k (CieH1oN3OsS) k¥R 3 f2F > BR3P B G L igiE > T &7
&= 3 f“ﬁ.’fﬁubw:'—? Nl R o EiE R B TP B E 2 2 2385 1 200 mL 50 ppm AMX &
§ 1 hokaR (104M) +TiO20.04g+0.05 mL CDs ~ pH=10.8 » % fiLit 4 4% : #i# 130
rpm -~ BRG] pF ~ i eh k365 nm o~ # F G 3W THF R G 4k (AMX) E 3 B idask g
S8 o 1B AR AR A T B T o BRI EE 5 P Atk £ 226 M Ao A4 B e
FHREELP > AFFTAADZFE (N) ~F (S) Blemid ¥ Lmar {fvd - F
HTIO, she E by A Litad » 23 & - 5 MaREpR B gy fprt » &
Py alg kBBl i E R R T UE SRR X R g p gy B HP25
Pek3 | p¥ 5 60.3 %% ﬁz; AR K ET83%  EFE AL - BEG | Prenk kg
25 7%90.8% # 2 1954 % -

References:

1. D. Klauson, Catalysis Today, 2010, 151, 39-45

2. Dorian A. H. Hanaor, Journal of Materials Science, 2011, 46, 855-874
3. Dror Avisar, Chemosphere, 2013, 91, 985-992

4. Sylwia Mozia, Separation and Purification Technology, 2010, 73, 71-91

23




24

Multifunctional biligand gold nanocluster for detection of

pollutants in water and pH sensor

Jla-Ming Jhang, Tai-Chia Chiu, Cho-Chun Hu*

Department of Applied Science, National Taitung University, Taitung,

Keywords:gold nanocluster; Bi-ligand; CEW,pH sensing;metal ions

This article uses ATT and CEW to synthesize nanoclusters with green fluorescence and red
fluorescence. The red nanoclusters have high affinity for mercury ions, with a linear range of 10-
250 uM, R? = 0.9954, and LOD of 1.02 uM. The Red nanoclusters filter paper is soaked in 107
M mercury ions for an hour, the fluorescence of Red-AuNCs on the filter paper can be quenched.
Ilustrate the test paper also has the characteristic of adsorbing mercury ions. The green
nanoclusters are sensitive to pH and Thiram. The pH linear range of pH is pH 2 — pH 9, R*> =
0.9972, good recovery rate for real samples urea in human, recovery rate is between 90.3% -
110.7%, RSD is less than 4.9%, it can be dedicated to the detection of urea in human and the
Thiram linear range is 5-50 ppm, R? = 0.9945, LOD of 1.72 ppm. The real water sample recovery
rate is between 87.7% -112.0%, RSD is less than 3.7%.
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Scheme 1. Schematic diagram of the application of green nanoclusters and red nanoclusters.
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Tricyclazole

A colorimetric assay for highly selective and sensitive detection of tricyclazole using fluorescein
funct ionalized silver nanoparticles (F AgNPs) as sensing probes was investigated. As the addition
of tricyclazole to F AgNPs, a drastic decrease in the absorbance at 394 nm was detected, which
was accompanied with a noticeable color change from yellow to gray. The sensing mechanism
involved an interaction between tricyclazole and F AgNPs, which led to aggregation of the latter,
inducing a color change from yellow to gray. An excellent linear calibration curve (R* = 0.9994)
was achieved between absorbance at 394 nm and the tricyclazole concentration in the range
between 0.06 and 1.0 ppm. Moreover, the detection limit was estimated at 0.051 ppm. The
developed colorimetric assay also showed good selectivity and was successfully utilized to
quantify tricyclazole in r ice samples with satisfactory recoveries. The proposed assay has been

successfully applied for monitoring tricyclazole in rice samples.
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Two {FeNO}® complexes (Enemark-Felthan notation), with pendant thiol
[Fe(NO)(™SPS,)(™MSPS,H)] (1), and pendant thioether [Fe(NO)(™MSPS,)("MSPS,CH3)] (2) has
detailed analysis on the spectrum and structure. Both complexes are highly sensitive to visible
light. After photolysis, the complex 2 cracked to produce NO, and the mononuclear Fe'"' complex
[Fe(™SPS,)("™MSPS,CHa)] (3) was generated. On the contrary,the Pendant group SH of 1 can act as
a trap for NO radicals that leave when exposed to light, leading to the formation of intermediate A
with intramolecular [SH---ON-Fe] interaction.

According to the calculation result (DFT), the NO bond vibration frequency (vno) is sensitive to
the intramolecular interaction between the pendant ligand SH and iron-bound NO. The subsequent
photolysis of intermediate A leads to the formation of HNO and a sulfhydryl group, which then
coordinates with the Fe

center to form [Fe("™SPS,),](4). Photogenerated HNO can further react with
[Mn"'(TMSPS3)(DABCO)] in an organic medium to generate anions [Mn(NO)(™SPS3)](57) with
{MnNO}® electronic configuration, while [Mn"!'( "™MSPS3) (DABCO)] reacts with NO gas to
generate {MnNO}® species [Mn(NO)(™SPS3)] (6). By using [Mn""'(T™MSPS3)(DABCO)], it is
possible to effectively distinguish HNO formed from the complex 1 with side chain , SH from the
formation of NO from complex 2 with side chain SMe
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A simple and efficient methodology for the synthesis of dibenzosuberones bearing an isoxazole
group was presented. In the study, ortho-aroylated 3,5-diarylisoxazoles were employed as starting
materials, in which the O-methyl oxime was utilized as a removable directing group. ~ The reaction
shows good functional group tolerance with modest-to-good yields. Finally, the structure of the

key palladacycle was synthesized and confirmed by X-ray crystallography.

References:

1. Dastan, A.; Saracoglu, N.; Kilic, H. Synthesis 2018, 50, 391-439.

2. .Chao, T.; Su,Z.H.; Yen, K. W.; Wu, M. J.; Chu, J. H. J. Org. Chem. 2021, 85, 5559-5569.
3. Sahoo, S.; Pal, S. J. Org. Chem. 2021, 86, 4081-4097.

33




34

One-pot synthesis of a carbon dot-based fluorescent probe for

selective detection of tetracyclines

Che-Hsie Chen, Tai-Chia Chiu* and Cho-Chun Hu*

Department of Applied Science, National Taitung University, Taitung, Taitung,
Taiwan 95092

Keywords: Fluorescence; Carbon dots, Tetracycline, o-phenylenediamine

Bright-blue fluorescent carbon dots (CDs) with a quantum yield (QY) of 30.88% were synthesized
using salicylic acid and o-phenylenediamine through one-pot solvothermal method!?>. The CDs were
further employed as a fluorescent sensor for the detection of tetracycline (TC), oxytetracycline
(OTC) and chlortetracycline (CTC) with high selectivity and sensitivity. The detection limits of TC,
OTC and CTC were 4.02 uM, 1.121 uM and 0.69 uM, repsectively.

rex=295 nm iem=410 nm Aex=295 nm 2em=410 nm
QY=30.88%

solvothermal . . + tetracyclines
) & -

NH;  240°C, 4 hr . ‘
: NH,

Carbon dots + Tetracyclines — I

Scheme 1.
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Synthesis of Highly Fluorescent Bipyrazolo[1,5-a]pyridines
Directed from Pyrazolo[1,5-a]|pyridines via Palladium-Catalyzed
Cross-Dehydrogenative Coupling Strategy
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Facile synthesis of green emission fluorescent carbon dots as an “on-

off-on” probe for detection hypochlorite acid and carbendazim
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We developed a novel method for synthesizing green emission carbon dots (CDs) from
pyridinedicarboxylic acid and o-phenylenediaminel through electrolysis2 for 2 h. After synthesis,
we developed a convenient and simple CD-based “on-off” fluorescent probe for detection of
hypochlorite acid and carbendazim. Hypochlorite acid leads to the fluorescence quenching of CDs.
The fluorescent quenching linearly correlates with the concentration of hypochlorite acid in the two
range of 1-10 uM and 10-50 uM > R2=0.9962 and 0.9983. When carbendazim is added into the CDs

+ hypochlorite acid solution, causing the fluorescence recovery of CDs.

Ex 420 nm Em 520 nm Ex 420 nm Em 520 nm Ex 420 nm Em 520 nm
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