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Abstract

The stacked multi-channel reactor (SMCR™) is a (continuous) flow chemical reactor that replaces the
conventional stirred bed reactors and has been developed as a reactor capable of large-capacity processing.
As an effort after the development, an SMCR™ made of metal has been added to the lineup and, furthermore,
a ceramic SMCR™ with high corrosion resistance has been developed to expand the applications, for which
verification tests have been conducted against thermal shock. Moreover, basic tests and bench scale testing
equipment have been actively commissioned and implemented with the aim of promoting the commercialization
of SMCR™ in addition to equipment supply. As for bench scale testing, a bench scale testing apparatus
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installed in Kobe Steel performs verification tests to verify the usefulness of SMCR™ units.

-7 —F

Ta—EW, HEEEE, A 7aFe AV Ty, T3y 7BSMCR, WA, BAMEEREL N RBEEHE,

SMCR=v I, fEENSMCR ¥ AT A

EZDE =N OO MAEERE 1 nnf B O RO T H
WIS 2T TRRENIIS S5, Thvf7uF v
AN T 7 IDOFEMTH 5, EROLFmiE 7ot
2BV, @R, WEoRE, “#eEtomn Lol
HT, D2 22 TR LA B A7) < £ 7 a T
YAV T2 FICE B T7a—GK GEREHR) ANER &
HTwa VY, ZhF TIRAFEE L N TOMRE R EHE
oA & O A I it B i~ 0 38 MR A% R AR
Tholzo LOPLEWIEE, 7747 IDNVRNNVT T
IANRE, REBWEICRD 55 HENORETDA
BIZITbhTw b,

LTI, 7 U =GR IS KRR RE e ~ A
suaFx AN Ty ELTHBERS KIS 5
(Stacked Multi-Channel Reactor, B\ F SMCR™ #! & 1
) BHSEL, BELERETT VI ANOEHAEHIELTWY
5o ARsTid, SMCR™ DIEARM ek i, w¥Et
FENO T 72 84 DD A & S HORELZIZDO W
T35,

1. SMCR™D4FE & BRAE

1.1 SMCR™ DEKREIEE &
RAZ7TF X RN T 7 FIE—KRITH 7 I )~ 3

V) OBUNRTREEE A L, RIS OWNE TR 55
HLHoTwD, TOMNEREPISHEE 2D, B
AR EBIRENEON LY vl s
FXANIT 78 DRRKOFFHMTH 5. HEROHEPE (H

CIFA) BRIRSERE A 70 F v AV T2 7LDl
BER1ICRT. A4 270F v 2077 ¥iE—i%mN
UL 1 A TOMBEAVNS W20, BEOTE % I~
L, [Fo\) 77y 7] bwv) Fikx T
ZHMS 5,

SMCR™ 3 YL FHBAFE DB THh B AKERHE [
IINTyFrT] L [IEES] 2Tk £t
BILL, o) Ty 7T LI TESICK
ZEALTE S, RM2ICHEOEAEEZRT, 737
VI F V7 TIROEET L — b BB 2
L, B LB 7L — b EIEFEAIC L - Tl
BATh, 29 LB X D 10000 ALL 0% 4
TAHGE S EETE 5, SMCR™MWNEROIH O & E
B, BURGMCHE> THMICEE DS TRETH 5. F 72,
—#DOT L — bR BIARTIICHEH T 52 LI TR
ISEE BT LI LD ETH S,

JWAE 1) SMCR IS B4 DB ERRFECTd %o

TR RS IR Bl

36 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 70 No. 1 (Jul. 2020)



Batch reactor
*Large space, Sequential operation
(BMaterial B

®Product

@Matg

_______

¥ Time consuming from lab to commercial
(enlarging reaction space (scaling-up))

v Large plant size
¥ Danger (higher holdup of hazardous chemicals)

reactor heating, more heat dissipation)

Large space |
=Less uniform

¥ Higher energy consumption (more heat demand for

Micro-channel reactor
*rSmall space, Continuous operation

Heat transfer and mixing
in Small pace
=More uniform

Material A
Product

Materia:l B Heating-Reaction-Cooli3

Hearing JRESEBOm) Cooling

v Faster transfer from lab to commercial

(increasing channels (numbering-up))

v Smaller plant size |
v Safer (lower holdup of hazardous chemicals)
¥ Lower energy consumption (less heat demand for

reactor heating, less heat dissipation)

1 BIRRIE SR L~ A 70 F Y AV 77 ¥ —OHIK
Fig.1 Comparison between batch reactor and micro-channel reactor
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Table 1 Specification of ceramic SMCR™

Size (mm) 465 x 505 x 185

Weight (kg) 75

Size: 2 (mm) rectangle
Length:36 (m)
Number: 1 Channel

Channel specification

Material (core) Alumina (A1,0,)

Material (flange) Hastelloy/ PEEK / PPS

Design temperature (° C) | 180

Design pressure (MPa) 2

Internal volume (mlD max. 144
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