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® An unprecedented synthesis of terephthalic acid by p-cymene oxidation
FH 2Kk 5 University of Buarchest #Y Mihaela FloreaZ: A= {2833 - HET2EREZR _H
B (TA) AYBLE F3E A — FHZR(P-xylene) Ay E(BARE IR » A 26000 EHEHE A 7Y
FEFER HE L EEREEA (PET) » ERREUSEHEORR - ldiaes - K
fth LA LS R B i A AN ARAE - Fy T Bk YRR - ©A A SIEEME YA
MEEVRERERIM O EREENEEY) - Ti5TH 2RV PETIE20154
201968 Y% - AIREAYEETH ~ — e /K L&Y RIS A1) A2, 5- 1R
THMEUEHATA > (EE LB A (PEF) HURPET » HATE T VR RITEE
AR TAE AT RECRTT H AIAEYIPET M35 [ 2 3R RE VARG R BT A RS 25 m] £2 R
M > R AR RN 2R (p-cymene) > FHE SR (LTT BB LRCHZE —HIlL
(TA) - HE A EREEREE o MGG R EKTTIGREAE 2015 {f 5 18 1450000 -
THET 212023418 25650005 » & U ZEAY6000EMERY AL TA « HETSUR 72
HEBEMELE - LL— PR 7770k (p-cymene) ELFAE B R —HIEE (TA) HIAHR
WF5E - ABFGEiE R T2 B — RS bEUETE  HESAIMN® > 4t Fe Ol et
AL TERE - IR EE W E R - ()RR RGP HEE S(bRK
cuminaldehyde (CA) Eid p-isopropyl benzoic acid (IBA) (2)FERNEE & biktertiary
cymene hydroperoxide (TCHP), p-cymenol (COL), p,a-dimethylstyrene (DMS),
p-methylacetophenone (MAP), p-tolualdehyde (TALD), and p-toluic acid (TOA) - M.
Florea®s \ & —#H F F i FIMGAL & - R - SRR - RERGE - BN [E G
SELER R HHMn/Fe/OFHEZMNO, ~ Fe,03 ~ CoFe;04 ~ NiFe 04 ~ VIALO; FHEE
AERTT - % e B AAR HMn/Fel O R i M A i = Ml L BVEME - [EINFERZE 5
Mn/Fe/Off i b g difi o B+ S SE AL (B B TR SR AT S - BRI s HI4L
52 (Mn/Fel OB AR S HYRE &) © BREEAVIR(F T (100°C ~ &R 7 BE~35bar ~ [ FERS
16/ N ) EE 2 1S 225 1% - BEHG S MERSAE YV EL o M S 18 - A MBS 18 Al A= ple S 28—
BE (TA) » —REHEEHFERRE - 55— R HERENARHECTESSE - WAL
B5:1 » 2 B AN E T4 o AR EE R EAY R L2 2 AEMN/Fe/OfF 7L - ] iR e (]
R FE TR RS - JO R BRI B Ll - T B e H IR BYMnO AL RR i LR
AR b » TREEEID IR R B FA T -

Reference
1. Stefania Albonetti et al. Appl. Catal. B 2015, 163, 520-530.
2. M.A. Martin-Luengo et al. Appl. Catal. A 2010, 387, 141-146.



An unprecedented synthesis of
terephthalic acid by p-cymene oxidation

Mihaela Florea, A" Florentina Neatu,** Sabina Nicolae,* Geanina Culica,” Vasile | Parvulescu,*
Fabrizio Cavani

*University of Bucharest, Faculty of Chemistry, Department of Organic Chemistry, Biochemy
and Catalysis, Bucharest, Romania

* National institute of Materials Physics, Magurele, Romania

¢ Dipartimento di Chimica Industriale “Toso Montanari”, Universita di Bologna, Viale
Risorgimento 4, 40136 Bologna, Italy,

grresponding author: mihaela.florea@chimie.unibuc.ro

a and B-pinene, components of
turpentine oil (35 kilo tons/y) via H*
catalysed rearrengements

Thewch;llange is to obtain bio-based TA starting
from p-cymene with oxygen as oxidant in the
presence of a heterogenous catalyst —

s Conditions: & mmolp-cymene, %0 g
A ﬂl‘ catabyst. 6 1, 100°C, 35 bars O

o
&

Mn/Fe/O i 2| o
o, -+ K =
The mixture of Mn{lll) and Ma{}V) Lk 3
coexists with 2 hematita phase L y =
My is one main component of \
the industrial catalyst for thy 4
Gfliatian ot s tylene 15 T Red shift of the high - B B
= energy band for N s
Mn/Fe/O compared N e
with Mn,0, AN L

Florea et al. ChemSusChem 9 (3015 | 3302-3112
F. Neotu et al. Awlm"wml 180 {2015} 751

@ 38% TA selectivity

!. 20bar, 140°C, 24 h
e ° ¥ Scale-up reaction

ne step transformation of p-cymeqe
en investigated, premises being

i alic acid has be: i
into tereft d sustainable process:

those of developing a greener an

Mn/Fe/O catalyst (reaction
| o-cymene, S0 mg catalyst, no
L autoclave volume)

® Catalytic strategies for selective decarboxylation or deamination: a toolbox for

producing bio-based chemicals from amino acids and citric acid

fiLeuven University Y Professor Dirk De Vos #% » &1 (Amino acid) 1] 54
'GREY R - R AR E AR S Ry AT LS I 7 =AU IR AR R — T B
JEJIRY AT AR o Hod > R Z AL (deamination) Ei1ffi 25 (decarboxylation) fE A
SRR v 7y A bR B & EYE - flia &8 (Glutamic acid ) 48R ZEAE R
ATEUSAE R B (H A B2 EIEIR Ol b IV RIEY AT ES) - B
P> #EfE (Diols) ~ ZF5 ~ BBhe ~ —Re(diamine)E=WE - Hpi#lGa & 5L )T A 48 H
M RAL - NEZ R AR ZER LA - 55— Ry A e if ELsi(sodium nitrite) =
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@ Hiz-0-f % (hydroxylamine-O-sulphonic acid) ¥ & B g L & E S P RSB S A - E
E i LB K AR5 T A SR R S AN, - PRI - B3 AR A BB 2R R
IR AR 0T EIEER A A S S AT B IEH A s  ZE R F BT A
{EE TP SBEEAINERE (HDN) » iREERRITIIEIR S HrrEESrI R
HEE  EEEAESEESE (16EEE oLbmPt) - HERZAMHEK (<65
%) o K EEBRE DUSORE B FORHEARN/SIO M £C N E iR S5 2 BUS - 2RI
PLHEFE R R (K(<459%0) > FENINABIBER NI E - f£1t - D.E. De VosExbgH T
—(ERIEE AR S S B (SRS AHEE BaT) STCNSR T ise i M G e
BRI T H S o & T e EC-NEEEZN R SRR A T EENRIEY
H @S LAPAIC Ryl AT BRI N TR M BTN N- — R S i - BB 1%
T A B e TSR M C-N R R A A R I — FP B A — Y - BT e M
SRR FIEHREE LY INEE  BEEEEREETIO;, ~» Zro; - Sio; »
SiO-ALOsEE LY » &R BRI — SRS T 52 5 = K — i — FlgE%R
(~76%) - &% FHELELERS . FTIRYCEEASCRIE) /12 B a5 e @ S Ie e e
HE < FEAE O A nT 2/ — S bek i it BA B R AV C-N G S RIS M - DI1% (E
&) PUTIO Aff - KIESHB(ER4E225°C - 30 H B I » R ES/INI » [X i —Ff
FEr i (R F581% -
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Amino acids are an abundant renewable feedstock
-Upmuumdpmh(m)m i ot
Catalytic deaminations and DDGS, sugar beet vinasse, poultry feather meal,.. H -
decarboxylations of amino acids L LR 73
Dirk De Vos, Free De Schouwer, Laurens Claes G 2 N-O f\/\
Centre for Surface Chemistry and Catalysis i iy
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® From the lab discovery to the industrial application

FH1TQ-CSIC-polytechnical University of Valencia HyJProf. Avelino Cormafii2£3% » {7
TEERT R B B A e LRVAERATH ST - 1Bt B S LB R L HIRE - HEY
& T MO BRI S PR IR AE - #5 eH ST ST AR - TR 2% i 2% T8
R AR LAY ERALE - BEERESIFAE T 30FERYAES - HalillNAEE

1. BT RERL e TR AE A TR RHEKnoevenagel 4 & SFE 2 5T © BEMERTER AL
B IMEESE A E TSR A EBINEY: - Ea IR - S HRAH A 4l
MR I 5 ) 2 A LS T (R E AR T - THAT N RS AR B s & &
JEMES > iBEDFTHE » A SR B RN (@R - B it arss BAR AR
HE DU e FH RS S T R RS 5 0 1Ea% R RS AR o0 b SR [E] IR RS b
B > INMRETTC-CRRIVAUIE - Attt B Al E s 2t B B R A
fir B R FE B ST R E D B IR R R 5 A B R -

2.0 R-FEEFIE RN EE S LA S BEE LR - fadekdrn) ~ E(N) ~ BE(P)ECAEEE &I IE
RS RIS R B ENE - (EIA N> N-— B EL 2% (N,Ndiisopropylethylamine)
%R BRIRES S FEREEE = F A BVE M - g S e B o] DAE (R BRI E T
BT o8- R EERIRE IR IR > W3 EA = R RIS RIS SN - $ithiv DIt
WA E AT S e R N A E » [fHGA rlRe B MR o, R A AR HY 4 C
= C ## > [FIFRES T IR EAEEIY C= C ## -

3. R T UFE &8 2 AR i I SR I B T A R AR
{58 FZRRARIREAMGIN B REALAAM - S5 | AMEEHE » fef& P ACHRE i AR R i B S
ORGSR 2Bt - MBI FEH A ETEELSR gasolineX=E(H - SOBHR E PG
{TLSR gasoline S Ag (bl - AU H e rI AIF I S b EURE -

4. BAA18HI10fEER Y 73T-fi - (5T T A R LRI TQ-39A » 1AL
Sin T RN E (PR E SR E B SOl ) P R = EFLIFSS R - m] e R AE C e
(n-hexane cracking) - fEAH[FEEE(LRT - s B IR AT AR R - H - HIFYH
(LR PI A S (methanol to propylene) » ] LA PYRG BESERD (K 00 -

Reference

1. Nature 443, 2006, 842-845

2. Chem. Eur. J. 2010, 16, 1221 — 1231

3. Angew. Chem. Int. Ed. 2014, 53, 8668 —8671
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Catalytic Synthesis of GABA Drivatives
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« Enantioselective step;
homogenous cat

« Multiple solvents

+ No general procedure
+» Multistep methods
« Several purifications of intermediates

« This work:
MeNO,

| l/on i 'l‘ ¢
COMe
oty * »C 9
o [Hyb | Motcs OMe g d\ﬂ
/Il et — NO» Cat R
RIS . i

| Cat |
L

CO;Me

H,0. 2MeOH
"0 €Oy

+ General method + Recycle solid catalyst

. Racemic, Ror S . e
. Process intensification: 1 pot — two steps Low waste g
A Leyva, P.Garcia and A Corma. Angew. Chem. Int. Ed,, 2014, 53, 8687

Low E factor

e R

THE CHANNEL SYSTEM IN ITQ-39A fima csiC i
Industrial Application: Propylene Epoxidation

-&& a: viewed along the pair-wise Cumene
12-ring channels i
Hydroperoxide
% Propylene mmmmmmmmml)» Propylene Oxide

SUMITOMO PLANT SUCCESSFULLY
STARTED APRIL 2003 IN JAPAN

b: viewed perpendicular to
the pair-wise 12-ring channels.
The straight pair-wise 12-ring -
channels and their connection
ith the zig-zag 10-rin . oo
r"";""e's :’-’ c'gei"'V Shg°‘”"- Second commercial started in Saudi Arabia in 2010
88-194, (201 being licenced to other companyes

and now

| e S S
b
« ' CSIC# S Other extra-large pore zeolites
opene yield Uid hydrogen transfer during y ITQ-37: Chiral Mesopores
cracking of n-hexene o ol
Olefins : M < /e P i 3
2 a oA SN ,_) J L ¢
el i e - J - {4 :
s 3 N ) e SRREIRE 4
z 3; CBV 8020 ..t. g PO & (r f 9 f
iro < OSDA N e R P, %
13 A ° ] -
2 5 ., Sun et al. Nature, 2009, 458, 1154-1157
3 80 § 0.01- !...ﬁ’._ ITQ-43: Hierarchical System of Meso and Micropores
: 38 g A Ié‘."f Smge
5 : ]t L iy
= P i L # ) \'\g% A s 6
. o o A N
1E-3 LY [\
20 100 20 40 60 80 100 t(\u/jj
*) “ ™ Jiang et al. Science, 2013, 333, 1131-1134, |

® Steam reforming of the producer gas obtained from the gasification of beech

wood: scale up from laboratory benches to full-size demonstrator

AEmSCEJ.AZ. Pieterse it4E (Energy research Centre of the Netherlands » ECN)i[1
EEEF » WTZEEIFE B FEFASTCARD (FAST industrialisation by CAtalysts Research and
Development) ~ SAINT-GOBAIN -~ Johnson Matthey + IRCELYON%: - W52 4 LA
RAE FRHIN_E FY5e By 2 B2 e S i M ECNBH S5 Y R REAY S B » B L AR Ry SRS
WU ZOREHAVEEE] » AT BB B E & - St Pl 48T ie B b=
FRAFUEE S FIR RANT S IE RS A58 - LT B AL A inse - KB I 45 Y R0
GEHRTHEEEE - NESELL Johnson Matthey 2\ B RIRY MR Rbf o 5 » FRET
FERSAITCHEE a2 B AH AR 2 AT/ ~ T~ KRB FERRSRee IR R E M -
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SEFIIRAE - IEHh > Sesstsiie - B2 E g - BRI ARG S — M TR

R (IEARAE IR & et ) - B ATIST AR © s e - SRV - 8
MR AR E R SV A S B E RS - BN TS R - SR E T
LRGSR - SEFEUR R ERE00°CHF > 200 ppmfii b S Bl LA S Ef@,;nt[:%fﬁ
75 e IEACHIRRE TR S Y MR P i — i M e MR

® Enhanced activity in methane dry reforming by CO; induced surface
restructuring of Ni/ZrO,

F7k 5 Technische universitat munchen HJA. Jentys sctE883% » v R EAH FE
(Dry reforming » | JEY) Ky FR e 81— S8 i) PRI 32 BV D B2 IR 1 Ry — I B E - FR R E
EENR > IR E N E E R E A BAE I R E B UE MR AT B iR E
YERG LIE M BRI L S St R R b iy Al . - EZN S 5 M AL i e Al L ] A A
il ABE B B LR bRV AIE ERRHIHOR - AWt FiEcat &l S b TR R i m E
REETENYEZEE » LINI/ALOs ~ Ni/SiO2 ~ Ni/ZrOofi AL RybH 72 ¥ 52 o 45 SR 2 HH = fdifh
{ERILL ST R E R E % - NI/ZrOHY ¥ LA T2 215 - HINIJAL O35
TEBSGA IS - NIISIO KGR A G H g E - #— DIXPSELXANESHFE
Ni/SiO2 ~ Ni/ZrO, i & EA LS EFEIT 5 Ni/SiO; ~ Ni/ZrO fifefilgilt LA — AL T2
Hip % - FiE NG A NZEE I > 12BN/ ING AN - EHENISIONEM:
FEEAE o TINI/ZrOfE et — S bR HRHE % - EHSB-ERFE LEE TARESR
ZE A B FERR VS bR » HHFTIRE G IR o] S8 3 A SRR Y 34 » RIE S R 8
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Enhanced activity in methane dry reforming by
CO, induced surface restructuring of Ni/ZrO,

A. Jentys, M. Steib, Y. Lou, J. A. Lercher

Technische Universitat Minchen
Department of Chemistry, Catalysis Research Center

/ l ﬁ"‘mmamre challenges
T — s mwbmp:e sk
- e ccomposition of particles
: : . i i muan
g during pemction and regemeriEon Enhanced activity in methane dry refor!mng by
€0, induced surface restructuring of Ni/ZrO,
Ni particles partly
o ¢ Formation of + After reduction of Ni/ZrO, Ni partially covered by Zr-oxide

P ki . Formation of carbonates on ZrO, during regeneration in (o{0)}

+ Fast oxidation during regeneration in O, leads to pa

- Carbonates are not formed

Cone seponton 2Hy o, :
RO « Ni/SiO, severe sintering during oxidation/reduction |

« Ni/AL,O; irreversible formation of Ni-aluminates durini

egeneration in

s o,
Activ: ~carbonates and
—ﬂ"—c—q" a NiO — Improved accessibility of metal sites by removing decorating metal oxide species
_ Increased oxygen availability on the ZrO, surface enhances coke removal
— Endothermic Boudouard reaction limits sintering of Ni Parti
s + Fast oxidation leads to particle growths
R Reforming
Co,
pa—

Oy, ©

p

o Reduced Ni, high
metal support

Carbon
interface

deposition during

® Selective oxidative dehydrogenation of alkanes using boron nitride

S HIZKE  University of Wisconsin #YJ.M. VenegasitAEfrass% » DUAHRS A6
T R R EE 4 CL~Ch+ RRamiEEGIAHE S DL A A RIS E H 2R (L £ H
el FEP bR LR SURE A NI S B 1 Ry —TRIR B AR AT o0 Ry mi s (1\)
ODHP(Oxidate dehydrogenation propane) » Ay HrEA FE » B] R/ D BEFE BB I AERR - HIR
B8 EWIR WG LEE AR RIS EY)— & bk —&d bﬁﬁﬂ’ﬂélzﬁ‘v)%ﬁﬁ}% ’
(2)PDH(Propane Dehydrogenation) » 75 B4 i H I DG S0 S (SRERE) ﬁ%ﬁ%éé&%
B T RE 7R #EE 1T 4= (Regeneration) 2 e ik » 1B 364 81 S EFZE il &) » BEFEMEHEL(E - ZR1T .
LSBT TERIIST - ODHPEIF PRIV EE R AR - E%ﬁ%iﬂﬁxﬁfﬂiél% =
L 337 H 75 U7 # (B 5 (Hexagonal boron nitride, HBN) 14 (£ 51471 >K & (boron nitride
narEtubes, BNNT)ZH HE R HoR G g raet A iR RE - EECE RV AR
f2im o Pl > FEL4% BN EE LN - AISEI799% PNIAMIL1206 24 - At H A& M
B EAYVISIO P J5eiE LA 8%) BHEHED - i3 MBI IE I 21 T e 52 T e Be 1 4R,
bR S b BRI AR R - sZ BIE I A L E R EL R AT (ATR-FTIR)4E S - 12
T — 1 S ERE IR © PRe S 8 R AR B P e 3 BRI SF J5 RIE LG 5 SRR PA
Eley-Rideal 5= » W HEA Y EA LB GA FIT AR TR T BOK AT F Ry fi A LIS 1 Ar
Bh o RAGRHE— PRSI < S AL
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Boron-containing Catalysts for
Light Alkane Oxidatlons

8 729 B (RAZFArr )

® The effect of surface chemistry on the performances of Pd-based catalysts
supported on activated carbons

FUniversity of Turin #JA. Lazzarini -3 TR - JEMERR B E RAY—FE
HAERG - W B SR RV A R A B S E MR R (PERE RS - L) B L
EMRZEGEERE - FreEERRE - ETHRE) - 55 0 REE(LREEE T E
FEEMEE BUEBEERE T AR LUE MR R E R M PA/ICREEE S LB R &
ERHTEE - BN S br SR R 5 - NIRRT (RAE) - FINJEER
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B AL = eRt T RE I R (EbR I R RS RS IR B 20 & - 5991 > C1s XPS B
R FERH A SRR S A —EBE S EAVE R B REEIEE - HE S
EANLE i ] &L T RIAR SR R ESE 13 C SSNMR ~ A S ZUFTIR (DRIFT)
FIINSYEFEREE - BFEfa SR A B REARIRNL - Bkt - IV E FER - KiEE
n¥E AR FHAER EIRAE - B S A A E B AN sp2S A AR SR > B
EMNVFETREZEC-HEEIEF BT R - SR B LB/ NI RAIFsp2
AEE EPRK  Hb &S A E S MGRaSmEiRe - NIt EMEREYEEE
{EAYBARRE - HAVE EEERZOUSbiEE E AT - &S B EE Aie
fEM - I HAE S b b5 IR A B S E -

Reference
A. Lazzarini et al. Catal. Sci. Technol., 2017, 7, 4162-4172.

’E CHEMISTRY on the

NC S of Pd-based catalysts
\CTIVATED CARBONS

A. Lazzarini, R. Pellegrini, Piovano, S. Ru
A. C. Castan-Guerrero, P.
M.R. Chierotti, R. Gobettg, C. Lamberti

S coemeron
el
University of Torino (Italy) o

® Ni-MOF: fast and facile synthesis for using as hydrogenation catalyst
FH{THs 7> Egyptian Petroleum Research Institutef/y T. Zaki 1 #E{TEEH; > S E
A ZR(NI-MOF) DL 2R B HIRUR i Bl -/ B £ 07 ZU(MOF-MW) A DA FR AR AR
B MY J77A(MOF-CE) » 3l H LR RS 7 A S BB < Fe i - FUTRRH M E 7 M4s
FAFHIMOF-MWELZFR HfE B LASTRATEIMOF-CE X » MOF-MWZ R NP FLIE ©
XHt&ES (XRD) BURER (H-TPR) FUERET#ME: (TEM) 455EFRH - 7
BB B BUEMOFRH L - £ % KEMOF-MW I ] £ R I EUS i | B E AT N /
ALOsf(ERIFELL - $REBETAM S 2L WM EMER - (e TR AR EPERE -
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Ni-MOF: fast and facile synthesis
for using as hydrogenation catalyst

T. Zaki, > HML Abd El Salam.* l) Aman, * Dalia R. Abd El-Hafiz, *

59 B

2 Caralysis Department, Petrolewm Refining Division, EPRI, Cairo, Egypt.
¥ EPRI-Nanotechnology Center, EPRI, Cairo, EQypt.
< Analysis and Evaluation Division, EPRI. Cairo, Egypt.

® On stability and deactivation of Ru/TiO, catalysts in the hydrogenation of

levulinic acid into gamma-valerolactone

i Utrecht University (YF. Liw/MEETTREE - NEGME/H—TRFNAEE R i1
FERANE BT E R A L2 E R R DT 2 FE i - i KB
HEAOK g TR BN EE (levulinic acid, LA) - #E—20(f F & 80 5 @t LA H]
HEFTRAH BRI S LI EERSy-TX A EE (y-valerolactone, GVL ) » A E#BlHE — 2 H2 {5
FAABERTZE ~ BRRIAIIR ~ B3 - JERE P ERSEFEAATE - SZEFHITLL—
5252 (1,4-dioxane) B A58 - BEFH & #EIRU/ZrO, ~ Ru/TiO, » RU/CHE{EMIHETTLAG LY
GVL » BRaEHOENE ~ BB AR E N - (E AR A0S - =R LRI R
BERAIGVLER » [HHUARUZIOME(LHI T DUEL BRI R ELESESR - ©A
IR [ HAYRUTIOAEA BRI 1556 — I balbate CRUR R R EHY B 5 -
FHSMSI ~ STEMAIXPSE#EEE HHRU/TIOfE (LIS £ 22 NEASHY A REE - 1A~
&2 RUFERT HY eSS (Sintering) M145 5 (Fouling) AT 827 - BITIO # S 52 18 R IF 1S ERUFH
K32 B S G ROEEREE D - fERU/ZrO 1 » FAG) A BN A iiss 1L
RIIFE —Ehe AR EHVER - MHENE (y-NFBEANEHYy-/\FLEEAE) ta]
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Jamal Ftouni, Pieter C. A. Bruijnincx, Bert M. Weckhuysen

® Selective hydrogenation of aromatic carboxylic acids over Pt-Sn catalysts

ANE S EHUniversity of ManchesteryChris Hardacre %3832 > A= (L
R LA NG R TR — » Rl 7 FERY R e AIES & R AsHlE - AsHile
Ry—TEIREE T REVEER - B2 AR EER - s - BK » (biin S RS
W R N B EE > (RIEFMAIEYIIR R EBERR - 2R RAVESR - ErH¥E
b BEHBE R 2AHE R S T FH e S I S 2 S e 85 i { L RIE.20-30MPafy & R
TINLREAT3-673K - [ fERIEBIER TR » Bisd— i A i LR i - it
Fi2%5%Ru-10%Sn/A,Os 8/ L7 F 7> 75 li% (Benzoic acid) &L » 2537 190°C ~ 30bar)z [fE22
/N % #8023 F568% » Benzyl Alcohol EEfEAS7290% » EEY) il HA
cyclohexanemethanol 2 - BE{E248% » TR B TRIR G L B P04
RS » #E— 0 Rz it FH 17> EC At 2% 7742 ¥1(Benzoic acid derivatives) » 38 FACI »
-OH(AMr BRAT) - AHERRIFE 22/ N % > -OH¥HIT FYPE L4222 100% - HEH S
R -OHEBAI B N22% 5 A i B s s s R A PR SR R FIBHERAH R - -OHEHIZ YY)
' BEREARIEB0% 5N -OHARIY)E BEFEEARIET6% - S ERTHITR M — D PRET -
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® Addressing the catalyst characterization challenges with spectroscopies

FIF A K University of Turin fyProf. Bordiga Silviag$3% » &4/ 48 Gt —sa i -
AERE R AEE P T 16758 1A SR - R BB EL R 8 0T » 20401 BRdA
ANMR ~ EPR ~ IR ~ Raman ~ UV-Vis ~ PL ~ XPS ~ XANES + EXAFSZ - AH B4 1ty
J&Z W e AN FIREE ISR R - (RS B R as 0T T4) ~ 0 TSR ~ ZORRHL
HYZE » SR NNZR THOEEEE2 Hogr H R (R EDER ~ SLBEFEAEE - A2 fBEns:
bt ~ AEDEF R REES)A BB Z o R B RS N SR S FE ST
SRR A F S RE L 7 ML 7€ - Prof. Silvia DL ={EA [F 8y — kB -

(1) BE( LAY e IR L T i -

DU A BRI R 1 > H e o T AR R MR B H AT A R HY NMR
B AT =N T N R R AR ] 2% =T R (perfluorotributyl amine) HI7T{e0H] >
BlHnZsKk R g2 HZSM-5 Sl LMok K S > HZSM-5 i E a1 50 & RN an i e
[E RENMRAE At IR SE b th 28 fe B ADR #L *°Xe MAS NMR Ei °C MAS
NMR » 317 B0 P S CHA o 25 TR W o B SR B A9 - ARG A I o
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A EFERE S FER R 2 - f21% » BeME R T B0 g Bl S ple S B 2R 2 HI| DL A fodiE
IEEAEE Y BB > 55 UV-Vis BLRAMET4ERE  £85TH-SSZ-13 il itny et
A LARaman [EFFE 222 A TEIREY A RK -

(2) 1Y BREE A T DLER I B HIBH S -

Ti-silicalite 7Y [y fifg 75 5 72 5 I8 B 48 /B (Olefin  epoxidation) ~ 7 F€ £ (Phenol
hydroxylation) ~ Z#EE £ ¢z (Ammonia to hydroxylamine) ~ — & s (b Fy i &5 52 &
(Secondary alcohols to ketones) » HI{EJR AR |2 2 E) S B R A B RE - HOE M
VY& 2k A [6] f Z i A E] MFIBHEZR YR+ (Ti) - K — B R S e LT R i
2 Bk 2 — B FTIR 55050 TS-1 AVRHESHE R BN S AeTERE Ti & &3
FREERT > HATAMER-EAE 960cm ™ BATHEL0EEE - Li S M 244nm A8E880EU
£ TS-1 (YRS EaE (40984cm™) » ZFHTULECES (O) E&B (Ti) B RS

(LMCT) HYEEEREST > fESIVUEIEE TiO, BEyrHmy Ti dutlofir B PU{E £ A&
JF+ » BEVUHEESETHVETER AR - 7878 UVIVIs J2REHERE (DRS) e TS-1
HHEY TiO4 BB {F Ha02/H0 75 H » B0y A B S FER A S T By < i/ 4G HAt (S FH EPR >
IR > Raman » EXAFS Mt HEJ7/ARIHZEAE R BLEE EAIA H20, (B ZAVEAEYE
WRT EBELY)) FHPRESEEY) - Witde B IMNaEE Ti-MEas tYYiE
soe AR Ti-giB g YR -

(3) IR A LRI T - IR+ b oA 8L
iR R RN N R LR AR MR {LE ] (NH3-SCR De-Nox)HE1{E
FLMERE > UL Cu-CHAE G bt 5e 8 52 - TEfd i es Rl E 2OfE ~ BT
CREESEMWRM: ~ 1538 Operandoytsl B HIZo A0 AL - E B BRI AEXAFSE 5 il
FYELIE o PEE MR E A% > BANO KO, » B EFTIRE &Ll sAE mE
EINOXg#4S » 454 HI% (In-situ) XASHELIZREE = piE s ( Density functional theory, DFT)
s I Nox iyt _E Y S R R -
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2~ DR SEIH

B A F R ESR R B SRREA AR E AR AN 205 I3 EBON L&
#te (EUROPACAT 2017) - & & EERHYE B - A B Reil 2150 S B = PR
B s A B T i it DU 3% et s - 3 H A e bER b Dl s R R B e e A
BERTFEHI IR A TRARAY B2 - S ELEEET SRR (& A A BE AV EER » FERs %
RO FE BRI FE T 13 R T2 L > BSEEETIE » A AR5 TAE © FLREE
SHWETEEERS - NIRRT

1. BSR4 3R - SRl B SRR S FRVEEBIIEE & - HRZIERVIS
AT B R ERRRE &F TR EEET - NI A LB SubH 3% L IE
AIEEE IR AR > IIERITSE 2R -

2. ek RAIT R R s SR TR DU AR B AR S A
S bER AT » B AR RE R (W SRS ~ VRIERAD) ~ SER(LAE -
R EORAVE A RO M Ak IR IR R o RIS R R B S B AR AR
i e T8 R R R SIS E S MRS B ABTFE LARIAE 2 SR (B 1E -

3. R AT BINEE I A E SRS - LR E M SEERIAARE « 1
iR > TRBIER LR e o TR [P SRS O LR TR T SR e E S0
RAEAMHETE > @R A= KEGME > IRy -

4. EEZRERSERNHE 32 > B0 ANBE A Z RS L8R E R > Esm AR
RAE 2 2 SR 2 BRI M b S e A A IS - A Y T R R
] B TR Rl F 5 e SEE AL, m B 3 1A 3 T (RS
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. EBEE KBS N BT UIRESOR » &Y ambt R TR LAHRBA R - I
7

Aebfted TR B RS S EE

. R e T FUa SRR T IRERGT SRR » TR - (B AT SR
ERSHE I A BT ~ BROREE A ~ S A S R L 2 SR SR E BT 7 AR
TRARHB ER -

. PRI RS o WS R RS RGN - AR R S HERT I T > femit

SRR -
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