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Development of wood-derived flow reactors
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Continuous-flow nanocatalysis, which is based on metal
nanocatalysts-anchored porous supports, has attracted much attention for efficient chemical
manufacturing. In this study, wood-derived porous structures were applied for continuous-flow
nanocatalysis; the paper reactor consisting of palladium nanocatalysts-anchored wood cellulose pulp
was successfully developed. The palladium nanocatalyst-anchored paper reactor had wood-derived
porous structures from micro- to nanoscales, allowing high catalytic reaction efficiency in
continuous-flow non-aqueous cross-coupling reactions. Furthermore, the photo-thermal heating of
catalysts was successfully conducted by using the localized surface plasmon resonance of gold
nanocatalysts, indicating the potential for direct heating of catalysts inside the paper reactor to
improve reaction efficiency and selectivity further. These findings can contribute to green
sustainable chemistry.



B X C—19, F—-19—1, Z—19, CK—19 ()
1. BB YIONE & R
Tx DETEICRDERVWERLREDR YAOORBEED (REER)

LM % BRI AT 5 Ii, B SAAMEEE
B RSH ORI N EEL 25, £, A N=nbze) I!I 7@

R - BRBEIRIC AT B LA B E o
THY . BEIEETE S LAY 4

“{'EE
EE{LAE

— U RABRAREIN R mREN TV D,
RO RIGZHEHLEL

ZOWH, BNRTT Y — R E R A ]
RETHRMER 7T v b7+ —LE LT,
MEE bl & T7n—ik) 284

/8900
o TEEMMEE 7 n—V 7 27 2— (K1) 2 wégy PNTRRE (C ok B ERILRR T
HEREE S TG, L, 79 2085 | e R & bR DA R hVE_E
B FR— AR T v — T 72—, & S FlRQ@ BEEMHIRN
W TRAMEME, BB a2 b, ST R ERMICRURDUEA LIRS

¥F—L oL, £, 7u—1U7 BROMAE - BREFIATIRE
7 2 —PNERICEEL Ui L R 1 [EE b7 o — ) 7 7 2 — OB
B (i) zih=m i<k LT, ALY

B WRERT DO O~ A 7 vt OEREHI bR 5 5.

2. WFFEEOHEBY

BIARIL, & OMFr B ER GER . BOEE ., BEFLSE) ko T, Mol BT
WM xR B R EDOTEARICHER XL TWD, AT, BARED BT 7
BB EREZ 7 o —GRAE MGG E LTOEAT 2 Eicky, KA - 7 =2 TERD
R Ty Reon—=7r74%—| OB¥%HfE L,

3. WL IE

(1) #AROEEMBAE SR ~D /T 7 A (Pd) T/ ki -l o ARk - [EEL

Kix & 7 — (1) WIRICHERS Pd 2 ¥ S8, $HEER SV 720 L T 60°C T 2 Refifii#e
%, A LTz, BoNT VT EREKTHEEF L, 612 -7 % —VEHFLTAIBLE,
FD%., 110°CT30 5Ky ML REEEIT -7 (0.3 MPa),

(2) 7 v — b B Sh =R A

FRROFINATHE iz Pd F 2 R L E E LSV TR (R X= T T F H—) [ZD0
T, il - IEKRRDIaAD v TV T T at REET VIS, ARG = % FEAn L
2o £, FIEY A XIZUI 0 $\72 Pd S KAl E S = R—= U T I X —H A X v 7 L
AT VLV AFa2a—TIky b LT, OB, VIRV TEHNT, I—KRhLlxm b n-7
FYF 7 LDIRE MV U ¥RIK A 0.2 mL/min CEEAIIC N S8, 7 o — i S 21T -
72o WMBRIEONT-PUNAERIX. BT 0 2 NEERE L LC GC-MS otz L7z,

(3) [E EA LRI~ D JE RS 12 K B EHENER

G KAl A [E EA L L Te =R = U T 7 X —DEEIC, HEHPE 350~1800 nm (235 T
KEGHART @B OSERE (VY —F—3 X = L—4% HAL-320W, §HHE) % 1
SRS U7z (BRETREE: 0. 1~1.0W/cm®), XmEE X, —F 7 7 7 « (ETS320, FILR Systems
Inc.) ZHAWTA T A HIE LT,

4. WFFERR S

(DEIAREAL B —Z LT ~D Pd F ) B0 E E 1L

B B CEiE e fiiifE D —->TdH 5 Pd F /R F12-DW T AR O 18 E FH A AE & R~ D [E E
fbxEt Lz, &k, RAZOLOOFMERFT L TWER, V7= Ik'lr—2A0D
NS XD, 2L ERD RV e— 2oL T RN CRAT AL LT,
fl 2 ORRFTORER, BilE Pd Ok =% ) — /L (1D EER ISV 723N L T 60°CTHER -
Bt Al Ue - RSB 5221k, 2V BT Pd F ki A AR, T B, Pd
T RiA I E A L T RED N TE T2, & BRI & Bl & A E i A R L
Pd F ki AL OV T RIS 5 2 T VT Ry b —Z kT S~ A /1
WgEFr / ero—2 3y NU—ZIZHKT DT/ REEHEE- 70— 077 X — (~3—s%
— VT H—) RIS EICESILE (K2),

@) 7ua—RKr7vxhy 7Y TR EBT D IERERHN

Pd il L2 7 v 20 7Y > 7%, BRSO EHIZE D F TRIA AV 5TV 5 f
D TEERAERARNKIETH D, £ 2T, BONTEAMRX—ADREEMBE 70—V 77 &4 —
(Pd F 7 B bl E B L-X— =0 T 7 Z—) ZHWT, it 7 a—RXDHKRIZa 20 v 7
U PRSI BT ARl 24T - 72, =R - M Uizl W T, I vfkT ) — e T
NENVNFOLDIO AT v T ) o T aiTolz b 2 A 1FIE 10090 s R & A iRt



wmexz (®2),

INS S I il

Pd7 / HFRUEEIEL
NILTR—)X— \

N anat oz \§
Rl & F/2ln—2&

$7i&:|0.2 mL/min 500.nm
BRIy TR
EE £
‘ Z
N |
Y o
‘ Z
a b

Conversion 100% (a: b=9:1)
B4 2 Pd F /2 Ki A EE b ~— "= T 7 Z = W7 —RX s v 2 v 7Y TS

(3) [E EAL AR D S RSN #R

iR U7X 512, BIARR—2OFHE T 7 o —) 77 X —&2 R L, g7 n—=Lr
mxﬁ/7)/7ﬁm T DI ENTE, Ak, BIAERMONRSEBINE L X 526
&g, %ﬁﬁmmf@ﬁ@mTTkk&é LL, U727 Z—4mb e — &
~m%¢5%$$@ri V772 —WNEROIRE L7 BNRET Hivevy, Z07=, fillt)E1
IR A X0 RANZHIE 5 72D OB AR EnTn 5

L AT, BRI E U CIHEER 28D TWAH AT R, BERED N ZRIN L
CEHOELTNEME#T 2 [BERE ST AT LHE| BBtk T, B AaAETU S LN
SBNTWD, 2 TARIFFE TR, FEUMEEF & LT, &7 KFOREERRL T 7 A€
AR LIEBEROBETT 22 & Lie, T7bb, KBS E-T, X=R—=U 77 ¥ —
WHEBIZ B EAL L 7247/ i1 fillie B AR D 82N E A 5 A 7=,

T, & RTETENT B — 2 BRI LT R—R—=U T 7 X —%R- LT, &
ERmEO T /e —RC XY, BEEReT R THEFEEBL L, £, X——U 7
7 B =%, &F B ORTERRI 7 7 X CHBIZH KT 5 E 350-900 nm D FLFH CHERIN %
R U7z, W, SRR (FREE: 0.3 Wem?) ZHH L2 & 2 A, SHREEHEICI W TR
40°CLL EDIRSE EH (22.5°C—65.2°C) 2R TX 72 (X3), 7=, JCHRHFRR] 1 0 LAIN Th
KEBEICE L, RN EZIEDD L 1 UNTIROBEEIC TN RVIREEE /R LTz, — T,
&T R RIIMOLGE BEZEN 10CLLFThotzZ it & /i O RERE 7 7
REHIBIZLY | REBRNEBEHNREN G ONTEEZLND,

ARFEIL, X="—=0T7 72— B EFEWEERO S 5725 @mah=b - @Rl
TN T2 T RINEE AT, 72, KBt x X —0 G5 mT 7= BB L LT, 4
#% OIS BB R DR - 5,

X 3 &F ) RAEEL— =T T 7 X —~DEL KGR X Ot —F 7
77 4

5. BRI E

CMesEam ) (BE 3 1)

(D) HEXE, KOV 2 X— a2 VHERKIZ X 2 FHEEERIFE, Cellulose Communications, 25(3)
101-106 (2018). #ArFHiiE

(2) HEKME, OV ) _X—2a VEIE LTSS R - U Ty Z— IR HER, MOV T2 A
LA, 61(6) 53-59 (2018). il

(3) KM, EE—#, CRBER EoB@MEICEoMOY s X—va ViR, B9y
2, 53(6) 391-394 (2018). il



(Fa%R) G171

(1) PP, LASERES, meAMEh, K, BRI 72&T 2 R — =1
77 B —DB%E, %69 Bl H AR RS, 201943 15 H

(2) HEKM, T/ e —RCLBM|DY ) _— 9> ~SDGs (T T ARREREHT ~, A0
KPR T 0P =7 b BEFRRIK - A T~ ARV AT LOREE AT R Y
L, 20194E2 A 23 B (FRFRETE)

(3) KM, 7/ vrm—R LT HIRBHEMOBRES / N— 3 v, AFEHENIRIG S
TIAT U AERS T/ BASHaRSEES, 201942 H 22 B (FEfRREE)

(4) Y. Huang, K. Uetani, M. Nogi, H. Koga, Light-mediated direct heating of gold
nanoparticles anchored within cellulose paper for catalytic applications, The 22nd
SANKEN International Symposium, The 17th SANKEN Nanotechnology International
Symposium, January 16 (2019)

(5) HEKRM, EAr—RF ) Ty AN—L G - BT MEOREG & TN RS ER,
Nanoscience and Nanotechnology seminar, 2018 4F 12 A 20 B (IBFFz#E)

(6) HPY, LERIERER, BEAMH, HEKWE, &1 /Kt Lo —2X— =gk
AT 7oA ERR Y, 5 67 &y FEtEm e, 2018 4F 9 H 12 H

(1) HEKME, gra—2F ) 77 A4 N—2 WO 2 X— 2 HEEE LSRR, Gk
PAEZEE I —, 20184E8 H 9 B (HFF#H)

(8) KM, ME T Bt ORS S AEERREHT X DA - EHRRERITE, PRk 30 4REE
P SER RS, 2018426 A 14 B (JAfrkR)

(9) HEKM, Brva—RF ) 77 A =N ) 7 7 X — DRI, EHEEESRER Week,
201845 H 9 H (FAfFaETH)

(10) HEKRMH, T/ Brm—2ARN b6 TMOBELRS ‘ROl ) X—va”, Ty
AN T xR 2018, 201844 A 19 H (FRER#ETE)

D) HEKH, F/ere—RATEIATLHI7 V-7 IA NI —- L7 br=J A, @HT
FA B TRIKSE, 201843 A 23 A (A

(12) K, 7/ vrve—R BT MEIOEEEM L5 F2E# - B o 7t HER,
A A LR 98 FF4ES, 2018453 A 22 H (AFREE)

(13)H. Koga, Structural design of cellulose paper composites for green chemistry and
electronics, 255th ACS National Meeting, CELL Division, March 18 (2018)

(14) KR, F/ Bam—2% AW E e OB, N TINS5 54 [Fl5E
ez, 20184-3 A 6 H (IAFFaHEH)

(15) HE KW, F/vra—A0MBEY) 77 X —IEHE T 7 A I BIVER, TV Ty
FexlLZ hr=7 AfRE 29 EEAT VR YD L/ 3 8] PEAFFES MO HFEM
Foerm—2 ERENGIEHL, 20174 11 A 30 B (FEF#ETH)

(16) H. Koga, Y. Izumi, M. Nogi, Y. Nishina, The 4th International Cellulose Conference
October 18 (2017)

(17) B R, OB - HEIE G L DHBERERIZE, BB 5 BT T A 7 o ZE TR,
2017458 A 21 B (FAfFlH)

() GE 1)

(1) HEKM, LMEd, vra—2F ) 7 7 A4 =0 AR & 7 7 A > 7 2 DIVARR
IGH, Brma—2F ) 77 A SR—~FRicrET - iE - AL - SHlT~, F2 -
%6 i, MM, (2018). AauiE

(& Dfth)
==
http://kogahirotaka. com/



