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IKPERRER L AR
(79 1] s, K (G0

2 Cl
PS-PEG-NH, 25°C ¢ =90 um, Pt loading = 0.28 mmol/g

PhCH,OH .
H,0, 80 °C, 12 h

Scheme 1. Preparation of ARP-Pt. (a): A microscopic image of PS-PEG-NH,,
(b): a microscopic image of ARP-Pt

EEEE M21. -4 |Angew. Chem. Int. Ed. 2003 (hot paper); Angew. Chem. Int. Ed. 2007 7/26
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catalyst COOH
CioHos O O r OH > CioHos O (o) .

in H>O, under O,
without metal leaching
without alkali metals
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so far prepared via....
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serious drawback: contamination of alkali metals
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~Ed

Rt - R R
2
PS-PEG Pt nano FILa—I)LEE | >95%, >95% | {{tE, 25
(TentaGel)™ | (®=5-10 nm) | &1L (RBEEHT) | OBRZEMN
PS-PEG Pt nano FILa—I)LEE | >95%, >95% | i, =9 F
(ArgoGel) ™ | (®=5-10 nm) | HE&1L (REEHET) | ORLEMS
PS Pd nano F7ILa—)LEE | <50%, ??% | EfroOo—IC
(linear) =N |4 (#FIEAT—%) | WAL
PS Pt nano 7I)La—)LEE | <30%, 90% | il D ipIEe
(monolith) RBR1L (MEAT—%) | =REM
PS-PEG Pt nano FILa—ILEE | >95%, >95% | RIS
(TentaGel)™ | (®=1-50 nm) | &E&t (RBEEHT) | EL
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Preparation of the Cartridge | Catalyst Cartridge (7 cm)

FEERE I-2-17 12/26
REMEREICOLNT (10) EAMERNTF—7-KE A8EETOEX B

Operation Pane

Catalyst Cartridges
(#4.0 x 70 mm)

Stainless steel tube
(500 pm i.d.

‘Available from Thales Nanotechnology i

X-Cube™ Reactor

EERE M-2-17 13/26




J0—EgR 1 (BL-4SY)

ART-Pt (0.17 mmol Pt)
(X-Cube™ Reactor)

0, H,0,100°C
6d,5L

System Pressure: 60 bar
Flow Rate: 0.6 mL/min
Contact Time: 75 sec

C11H23‘f\ /1—\ TON =2.5K C11H23‘f\ /1‘ COOH
o ), OH 0

100% conv. (160 g)

EERE -2-18 14/26

BEFEERRCOVT _ (12) SAMENT—< RE: BBEHETOER INES

00— R4t (BL-5NR)

ART-Pt (0.17 mmol Pt)
(X-Cube™ Reactor)

0,, H,0, 100 °C
9d,10L

System Pressure: 60 bar
Flow Rate: 0.8 mL/min
Contact Time: 55 sec

C11H23‘f\ /1_\ TON = 2K C11H23‘f\ /1‘COOH
O I3 50H O lys

100% conv. (120 g)
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- 1120 x B21T65 x 100 cm
- IRKIRE: 500C

- FKEA: 180 bar (X1 bar)
- Flow Rate (liquid): 0.05 - 10 mL/min
- Flow Rate (gases):10 - 200 mL/min

- ASLE:ID 10 mm
- BSLRK: 300 mm

- WS LBFE: 23 ml

NES

FIREIA—RIGER LR (V) —) RERERRE
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Back Pressure Valve Gas Separator/Stripper

\

Operation
Board L

Starting

materi v

Gas Inlet

Product Reservoir

Controller
Product

. Fractions
| Controlling
i Software

Reactor
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(%) LAICE > TRESN TS KB OO—RIGEE
RO UZIOERICIERER
B ERIO—RIGEBEDODRKRTI20EDRr—ILT7 YT Al RE

- TKIBE: 350°C (£ 0.5C)

- Fx KIEA: 130 bar (* 0.8 bar)

- Flow Rate (liquid): 0.1 - 50 mL/min
- Flow Rate (gases):10 - 1000 mL/min
- ASLE: ID 30 mm

- BSLEK: 900 mm

- NI LEBTE: 635 mL
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- =6l bipheny!
s 5 = X, = Cl: PCB er
o« ° o 1 00 l.l,m Br: PBB (fungicide)
A ; 50 ni “

F/EEE AT/ /O0FYT (T0—RiG) T/ RERIH
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MEBEAEREICONT (17) REUAJER:PCBES LK NEG

R/ R/

\ /X \ /"
X = Cl, Br, |, 0SO,CF3 -

X =ClI: PCB,; Br: PBB biphenyl
(fungicide)

E. Alonso, 1. P. Beletskaya, M. Yus, Chem. Rev. 2002, 102, 4009.

Typical examples (PCBD, PCBE, PCB)

Ci Cl
QO !
Cl-, 0 e = s =
Cl— f Su—Cl 7
a 0 a CI/H cl c
[

2.3.7 B-tetrachlorodibenzo-p-dioxine 2,3,7,B-tetrachlorodibenzofuran  3,3'4.4".5-pantachlorobiphenyl

22/26
MERFAFERERIZOVNT (17) REVATERR: 40T A A~DEA NS
(step 1a) polymeric ligand B B
M n
polymeric Pd _ (PdCl,),
complex membrane |
// \N 5

—_—

di . step 2) - .
adium species aq HCO,Na or
heat at 250-350 °C

(step 1b) pal

polymeric Pd nano-
particle membrane

|

aQ
®
n

(step 3a) aryl hali

=3 product

I

T

(step 3b) ag HCO,Na
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u-device 1

NS

L X R=
aq HCO,Na, i-PrOH \_/

\
X = Cl, Br, I, 0SO,CF4 50 °C, residence time: 2 sec

99% 99% 09% 99% (at 90 c (9% at 50 °C)
0
gy *@ *@L *@
98% 98% 99%  99% (at 90 °C) (16% at 50 °C)
7% 97% 99% 99%
o C
MeOD\ )1\©i0| )\C[CI
MeO cl " "
99% 96% 92% 24/26
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