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HEEE Preliminary Evaluation of Thermo Regulating Catalyst for Ammonia

Decomposition: Effect of Flow Rate and Pellet Size
REKE iEEXE Tamzysi C. = Shimizu Y. - Nakamura T. -
Mimura K. = Nomura T.

iSk=En Name: Cholila Tamzysi

Affiliation: Graduate School of Engineering, Hokkaido University
Email: cholila. tamzysi. v4@elms. hokudai. ac. jp

Lab phone no: 011-706—6842

SZY 4+ | Nothing in particular

KEEORA > F<—fEMAIT>

Energy is always needed or supplied by the nature of phase change processes, such
as the water evaporation or the formation of ice cubes. By using a similar concept,
we create a micron—size metal core—shell structure catalyst that can help regulate
a chemical reaction’ s temperature by acting as a heat source or absorber, known as
micro encapsulated phase change material (MEPCM) catalyst. When the heat supply
for an endothermic reaction is disrupted, the MEPCM catalyst can maintain a higher
temperature for a brief time by performing core solidification process, leading to
prevent the reduction of chemical conversion. Our recent study of a 45 um Al-
based MEPCM catalyst successfully demonstrated thermal control on the NH3
decomposition reaction (NH; & H, + Ny). As shown in Fig 1, currently, we proceed
to scale up the study into 3 mm pellet size and try to observe the effect on
reaction performance, reactant gas fluid movement, and thermal control ability.
The completion of this study will accelerate the development of MEPCM catalysts as

the next generation industrial thermal control.

Fixed-bed Catalyst Catalyst-loaded MEPCM thermal
reactor pellet MEPCM regulating ability
Reactant

o2 %%, Reactant gas
e
el AL
e, solidification \&= )
change /&- ocess Endothermic
material /® p 'h o reaction
red NE 4
eee? ¢ St Product
Oxide shell  Active site

Product « 3845 ym

Fig. 1. Conceptual diagram of MEPCM catalyst performance in providing reserve

heat for chemical reaction by a core solidification process.
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¥ LUIEDFE WW-IOT OfFE
TEREICHENTYIRNT — I TRABERDAN TES.
KRERICWERREE IR MR TES.

AET—5

IR

DHTHESR
MEXDIRE = OO0
WMBZDRE = AA

FFE UTZDTFE DADERE {EFRIGT
(WW-IOT) ERUIZE

AWFZEI, [ESTHFZERRE N — %L X — - FEEHMTR OB RMERE (NEDO) DZFE
FEEYE TREREM LS O R B A 7 & A OBRZE ] (JPNP19004) DO—EpL L
TEMLI-E /T
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HEEE | BMBEENRTLOIAL—E—LDOHE~AIT-ELSIEETILERRE
HERE | @RI EA)N %t (BT KI) £ ®sh GRRI) =1L =M - 5[I3E jThA

&%k | RBRERZER IFEHARH LFXEIXER RA)I Z#t
e-mail: s.hasegawa@cheme. kyoto-u. ac. jp, TEL : 075-383-2643

&% https://www.ch.t.kyoto-u.ac.jp/ja/information/laboratory/3koza/fc-dynamo/
B4 k| https://www.youtube.com/watch?v=mAMmgBkuGYQ
KEEOKRA >V F<—fEMAIT>
PREFE ML (FC) v A7 ML, KBZRAXF—FIHOXF—FT A 2L LTHEBRESNTE Y, EF
X EEhE - $E - W0 - MMEZIL COZER B TOIERNELTWD, —J, BREFE Y
AT LOFELITES AR FDICERE SN TN RN &&/XTAEW@@%éﬁg Z
DOBIFIT T - TR ) BUTHRAN AR 7o ¥ A TEM SN TEBY . &5 EL B 5B
DFEINFC AT LOFIHILRDO K = fﬁﬁﬂigl o TW5D, FRICEMALES A F i
AR U ~—%2E0D FC M ELOMHANMEDMETRIZ X 3 A T 22RO Hefg & 4F BAAL ORGSR B R &
%%kb\%%7Ek%i@ﬁk®&%@*okﬁz%hfwéo%%%i\iﬁ®%%ﬁ
AR L ZAR72 FC 2 27 2B DB Z FREICT 2 Z L 2 HMIC FC Y AT Av I a2 b
— 4% — i FCDynaMo % BH3%E L 7=, FC-DynaMo I3, et o> il kB B 5 (FCEV) Th
55 2 AR MIRAL D2 27 A RIROZE) 2 SkE L - R CHBL L. @l slreeg

%:1’!5%?”5 Z L Tp Kl x DR/ N Y — L TOEB) & G C & 5, FC-DynaMo 1 X 2 E TEN
90 LA EDA—T— « WFFEREE S ~BlAT S, BABRRSOHMEMIFRICRI S Tnd, — 75
T, FC-DynaMo (213 FC MEtOALET MTEENTE LT, MARBREZ Y I 2 b—a

X R DITITE - TV, £ 2 CTARIFETIL, FC A EHI DWW T AT A2 KD
%W%‘:%FS L7203 AR O B8 2 TR T & 2 56T 7 /LA A% L, FC-DynaMo IZ#E5
L7z, FRITRT L OIZ, AET AT, "t o 1/10 KDoA A0 TR L
TeT =2 B RICETNVNONT A —F —ZRETIUL, mliZpflihenL - o 27 A3 ET
% Z &7 S MAGRBR I, D v AT LOVEREZ THITE 5, KT /L TIXE 2 A MIRAT ©
FEEROMAGROMERZ EHREEICHRT 5 2 & MR Lc, N7/ — b PCEHWEE
RS X FERE 0 40 FRRE T, 1 FRIOMARBRO Y I 2 L — g U3 1 EMRETET
TX 5, 5tk RET VAR LT FC-DynalMlo D E i = —HF—~V U —2 L ifAMES
7 FC BB & AR TR D NEIZ 'S 2,

WREILD~1/10 B4 DEETDOEIVEEE - Y RT L& - FEAO WRELVEBEBLIZRZY I TD
YA ZORBE % DIEED NI T — & MARKE 2L —>ay B OMARREB DM T AER

HAAALNEIL  ERAWLETIVLST A —ZRE 1
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EEEE Evaluation of solvent-based recycling routes under varying feed
and product restraints

HKRE EEBMREHER
Caudle Benjamin = Nguyen Thuy = Kataoka Sho

&% EERMNKREMER 270 XMEEHM FE £
e-mail: s—kataoka@aist.go. jp, TEL : 050-3521-1966

sEYA k| BT,

REBEORS > <R I+>

" . . . . SEESIE [ R } HESIE
BARAIEV A 7 BTSN T, FiE B 7
7B 2 5 B SE BRI 1 5y BN S 4L C | | |
P 87% PP 64% PP 40% PP

U A7 VENET, BanolEEwICT # ot ol e
RNYx=F L (PE:K35%) N Fme'L

v (PP K9 24%) LSMC bBEA 2R E ¥ ’

FNTHY . FERCEWEEHC LTV g e (o
(),

BER (BRI

TIAF 7 DV PA I NAVFFIEITKEL
LT, ~TUTAIY AT FI N HA 70, HAbEELEG R, —~b
U A 7 Andb £3 (FR), BE, ~T7 V7V HA 7 ARECRAINTEY, #
JE 7 Zfifi o T YRR AT BECUT AR AN W — B fil o o S8R A e KAl L C PE S0 PP & 40
LT, Xby MELTWET, LLARrns, ~7 VT A A 7 WETIE, BEXL Y
N ORMBEESCHENRE E SN TEE L,

AIFFERETIE, ~T VTNV A I NVEOH b, WA E 720 A 7V HEO T v
B AFHTRERICOVWTHE LET, ATIETIE, 77 AT v 7 LOFEIY & IR IR R L
T, FHEERY BRE, BLERHAER) v~ —Z2EINCTE FT, ZOPTHLERLE, |
FEAA 7 BESIEICOWT T r e RFREHEITV. BET T JREND PE R0 PP OEHHIT
KB R LET, BIZ, FFRETOI—Rr 7y bV beEHTHEELIZ, ©
—Fal—F—xa) I -0 ENORETMmIC OV T LG LET,

{ERER
CEre—{" 5% | y_m
T - AR "
T/N—
HEfE BERUT—
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SmE
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HEER T/ A= UTICK BB REREFRMORFE

RRE E2HEXRE KRFERIZHER

OEZ Rii- €F EX- &M Ki- HiE &

B& %k BDEEREIZMER HE &

e-mail: ito.akira@material. nagoya-u. ac. jp, TEL:052-789-3374
BEYA L | BITHL

REEORA V F<—fMEIT>

R /1~//7‘\/~\;e‘=2{/~\
'l-' (V ) sl

\

o == ’ Fg—Lmmalc Ly
~ | - - FEDIRBICDORHD
351 L

2
\

Rt RFERE  HESRFENR - W BH-HORERECLY
SUERGREAT 4 my_syy HIAMCERRBURE SRR
THSAL SRR BT EEMRS

B ABIRTEFELHFEOES  -#i7oeX

BB EIEEDEBBAEEZTICE > TOEGRRETITA., FTF—FEOEBIDRERRE
HEDES (HEMNS—BIRE) OO DEENEULEICBEEZZITONTIZL
9, BROERBREL. BROFAKANLGREEZTREICTHIHEMELTHEFEIATLET,
LHL. Bz aft-mEddL. KOBEEILER LMAROHEBEENMEDITONE LT
[ESSEENBLEON T LES EVLVSHEAHYFET, CH5LEEEEDB E. FA-BIX TF/
YA ADEBREZECHRELRER 2L, Sy FTBOMBBEEFEREMIF LI-KEE
TOEEREFECHRILELT,

AMRTIXEZAEE LT, BEAMKYHABEHSIRIRETERET H2HSRLESE
FRALEL=, W-bOREL-EERERIST/ YA XDHEMKTHIHUET / HiT%
BATHY., XNRMIGEHTHEHMET/ FFHLREL., £ERFEEI/Y—IDERIZIE

(F/9+4—329) ShzEd (B1), chIzkY., KBEOERZFEOLT(ZHBET I &
MTEET, SoI, FERERE LT, MBEOEEXERLIZ) VIBERIT—%K
MT BT, BEEREEREEME T/ HFOLBEREENEESI_EEZRELEL -,
FRARL-EERERETBRIBIERLI-EC A, HEF/ HFERFBRAICH—IZH
WIAZEICHMLELE, BERLE-FREZEFERERICEEL. BRABRICKDERKE
EARMISBEC L BREET ol & S A, MEOEBEARBSATOE LT, 5%, I
EDMEEZSH-FMARFETL., BR~ADHAFEELEYT,
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EEER Optimization of an ammonia decomposition membrane reactor using
a high precision model
RRE EERMREAER Lundin Sean-Thomas B.
Ikeda Ayumi, Hasegawa Yasuhisa
RRKZF Movick William J.
&%k EERMBEMER S0T4—2 Ya—>
e-mail: lundin. sean@aist. go. jp, TEL : 050-3522-8199
SEZY4M b+ + J. Membr. Sci., 693 (2024) 122345, DOI: 10.1016/j.memsci.2023.122345

REEORA Y F<—REMIT>

TELIRFEPEHE A HIE T B R I LA BWT, TYE=TIIRART A (A4
V) RO EITHRER I —AR L 7 —OKFEZRXLXF—Fx VT T, TUE=T D4y
%ﬁm"Téﬁgﬁﬁm%ﬁ%®lmom\7/%:7#%m$_wﬁﬁéixw#~
BETY, WE. T UE=T D OKEEHIIEERME SR ZFIT L. OBRBHIIK
A OGBS AT 2R LET, ZHUCEY ot AR | B R b
WIMLES, ZoRbYIZ, RISEDEETnER%Z 1 DOT /3, ATHE TE DERIS
WEFATD LT, XX —FhROM LI T, EEO 2237 MEAATRETT,
BRIt DAL FHT H e S TR o, Falfbic L » TR & H E &+
LHERMMBH Y FT,

AWFTECIE, ARRERMT (FEA) ZfH L <, FAENTRVWRETHIEMIC TR T
DIESOGERDOFEMRET NV EBE LE Lz, WIZ, TOETAEMEH LT, 734 ZAND
s & A DR E O EEME A A LU E Uiz, IREA ARG NI B E L 72 M5l 5 i
(0%) M BRSEN D ERITBESNTALE (100%) (BT 25 2 & T, KEBAMHEZ
b CEx 9, EERENZ LI12, AKRFEREL LS AT A2RO KR ENLRITALLTF
THI NG E LT, BOMEL k352 & ¢, it ECRmEE A2 52 &7
<. KFBAERGEEZ 17% (BIE90%) 75 66% (IR 80%) FTHETELI L
BN LE LT,

&FE\"I'&J\% 40 1 1 1 1
EsAELE = 0% NHs» B COREREDE e i
I e
w1 e
[Ea A A E = 50% ng I
ﬂ1m 90% K EEURE :
B MAE = 100% X
0 T T T T
B3 R A TE 00 02 04 06 08 1.0
= 5B bR B

M () BRHIEET H2BERERICHFOMIER (H) RALUE & KREUREICK HKRERME
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EEER PVEE/S4 Oy b TR MZERW=a4 Y T0O/N/ —)LEHEERIER

RRE BREIH#ASH Al B - FH B
MERE KRERBPRMA / A= 3 VHRE
Bl W= FE BAA

=g AREIH#KASHEL—TUTM4TV ) a—> a3 VBEERM
AT U BRI F1RRIIL—TK

Il E&k

e-mail: shinya.nishiyama@nitto. com, TEL : 080-8548-0262

SEZYA b + Ind. Eng. Chem. Res. 62 (36) (2023) 14611-14619.
https://doi.org/10.1021/acs.iecr.3c02228.

KEEORA ¥ F<—fREAIT>

A4 7a/—)L (IPA) FEHEEFPREZEEXZTLE{FERIATWS, &
FNAABHELTHLEBINTVSBFITHS, TALVRATLOBREANLE
BORBEENLD IPARR=—XEEFE-> TS, SiRE IPABRDIGE. &
BIOERXTORBEIRN—RUTHD. —FH. RERERRLETIHERE

IPARRICBAL TIEREDKERFKE I E I -OBREIRILF—DRELY

%, §E. ¥4 TIHEREEMESE IPA LD SERMICSEMBEIRTE S0 BEEFRARK
Ltz BREEZERIZELLEND IPA Z:BIRMWICEIRT 518, THRILF—
BEROKIBGHIRANATREE 755, AHE Tl O%IPA Bk & AL - B RS EREE
RIZTOVWTHENT 5,

—_— — — —p Waste
*Pervaporation(PV) RO ] 90% Reduction
Membrane Membrane

5% IPA wastewater

*Alcohol Permeable 1
Membrane

Reuse water
N, ooy

C l ) Concentrated )

IPA (~509 O
Reuse ( %) S

| 3
TN
N

IPA @R > R T LDEEEH
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HEEE Seasonal Heat Storage Using Thermochemical Materials
RERE HREIXKXE MEEISME Hawwash Ahmed Antar Mahmoud - # f# 4t
I D7 FEARRERMARE (E-JUST) Hassan Hamdy
& 4% Tokyo Institute of Technology, HAWWASH Ahmed Antar Mahmoud
e-mail: ahmed. hawash@bhit. bu. edu. eg, TEL : +80-3341-9996
BEZHY A+ | A A Hawwash. et al., Applied Thermal Engineering., 168, 114776 (2020).
A. A. Hawwash. et al., Energy Procedia., 141, 310-314 (2017).

REEORA > b<—fMAIT>

Compared with sensible and latent heat storage, thermochemical material (TM) has the

highest energy density of about 200-500 kWh/m? and exhibits an ignored heat loss during

storage period because of the energy stored in chemical potential.

Thermochemical heat

storage (THS) is used for store energy for long time. Figure.1 shows the main steps of the

charging and hydration processes of thermochemical storage energy. The operating of the

open systems of THS with large mass of TM is a great challenge due to the agglomeration of
Outlet

material after charging process. The
hot air flows through the reactor at 50
°C and the temperature increased
with rate of 1°C/min until reach 130
°C. The agglomeration was spread
over the material, leading to failed of
hydration test. The wet air cannot
reach the most particles in the
discharge process. In order to avoid
the TM agglomeration, we have tried
various binders that can suppress TM

agglomeration and interestingly we

found that the best results are obtained with
saw dust. A sawdust was added to lkg of
magnesium chloride hexahydrate with different
volume ratio. The result showed that the
agglomeration was ignored when the sawdust
volume ratio was 90% at least as shown in
Fig.2. It is concluded that MgCl,-6H,O with

sawdust (90% volume fraction) is proper for

i

%}I

Figure. 1: Main steps for a reversible reaction in an open

open thermochemical heat storage system.

(Vapor + Air)

Ambient Air Forced
J L Forced Air Hot Air

A- Dehydration Process

Outlet Hot Air

Ambient Air

[l

Forced
vapor Air

—

Forced Air

B- Hydration Process

thermochemical storage system.

o

TM without sawduste Saw dust

Figure.2 The agglomeration of TM after charging

process with and w#thout sawdust.

90%.~
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FEER EREHIEY S 2 L— 42 —Z2FERAL-BXREXKBROBRNGEE /NG

HIEZEB DN

RRE FURKE A£amRER Wl BF - £ &£X - @i BFD - BB Hix

RUHEE BRUTRAM M E - M D

Hi=F7 FURKE AaIRER mll BlE

e-mail: ichikawa.sosaku.fn@u.tsukuba.ac.jp TEL : 029-853-4627

SEHA L~ | -ENBEEYRAL—3—ERBNT 2MU T T STV RBE
https://www.youtube.com/watch?v=wqg_7sekisxQ

"REDBEHEIETOLRD in vitro 5, BARRIFREE 20 (4), A18-22
(2019) .  https://www.jsfe jp/journal/kaiho/20/2004/k4.pdf

-ERBIHIESZAL—2—ZFFAL-ESRAFOMMIE T O RO AR
BLUVEHE, BARGEFIEREE 65 (2), 543-551 (2018) .
https://www,jstage.jst.go.jp/article/nskkk/65/12/65 543/ pdf/—char/ja

KEHEDRA > b

EFDNEBRZEZERT L. BRICETE
NEXRERDFLARNIZRILLFIAT
EHREBICELSELEHILEREZZ(T
F9, BY/PMETIE HEEROHE
DLZERETEIEERICMA ., BEDE
AENERZXSYIEBEHILEREZIT
FI I BICBITAELDEIER
RBlIE. ZOTRONDGIZCEITHERERK
DORINCKELEELFT . BERD
EAESEMEEEE LD in vitro S ER
[CKYBASMNZTENIL, JEETELF
MEINn-BROX-FAXRICEREE
Z.EFDBIZBITHHEIEBRDERER
BRibEBRNBYDEADERMGHEHZER L ERE §IH{E 2 2L —42—(Continuous-
type Gastric Digestion Simulator; c—GDS) ZFaFLEL=(E1),

c-GDS TIXBDEMLTBELL VT IVEBEETIVICESHRZ DD, BEROFATERICK
SYEHIHILIRIEE., BIEILRICKDIEFENHIERIRZERLEL =z, T, BOMWMERE
¥BLT- c-GDS BERZERALGRM THERL. AEORENREBLHILREBRDBIEZEEHRTE
BFkIZLELT=,

ARBAETIE, 2D c-GDS AL T, BKREREX KR DRFMNLG B /NN HILESZBITLE
Ltz ACKRERKICEWTHERREERLI-AL . ZRBFELBELTEF D MBEENECLERT
BHENHONTIVET , c—GDS ZFEALT= in vitro JHILEHER DR . AXKERITI L KERELEBL
TENS/MNEADHENERL SHITPMEIZEVWTRERKD T VTN BRIN DTN EADH
MYFELIz, COFERNS, BRFEEMLIZAN. NEITEHETUOTUONBRUIASIh , K&
B L CTRONIFEED ERE5IERIL TS EEZERLEL,

CD#kIZc-GDS #FERAL TEMDIEILZEEIZ in vitro TEHl - T TEE T, £, FOER
FTEYTNAUROERLGE DBRIROEEER S DBE . BS5URIZEHEA~DOBEZEOFTMICHFIA
TEHEEFINFT,

EEHFDHERBRETOTLSERF (B)


mailto:ichikawa.sosaku.fn@u.tsukuba.ac.jp
https://www.youtube.com/watch?v=wq_7sekisxQ
https://www.jsfe.jp/journal/kaiho/20/2004/k4.pdf
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EEEH cfiCAR [Z & % & F M AE 0D & an il 1

RERE E AR ENEREEDR - R - REWRAR AR B

B& %k EARRERENEREER - R - REWRA
MO FTO s b AR EE
e-mail: m-kawahara@nibiohn. go. jp, TEL : 072-641-8043

SEYA k https://www.nibiohn.go.jp/cellvaccine/index.html
REEORA V F<—fMEIT>

MR OIFER S 70 & O FA#E ML, MRS 7T IARED R & o 7 VBRI K -
THIE S TWET, ZOMIENS 7T RELEOF IR LT E X, 1a%EH
HERE oD JE A 2 OB |95 2 &3 ATRE & 7R V) . MIIRIR DR R LD T2 b DY — v & 73
DZET, £ T, A TIE, MiaEm s 7 T VICBb B/ E S 7T VRE R A A
Ve UTCHEEE L% X THURZAM (cfiCAR) A% L ORI = EA L,
JH (piCAR) X431k (diCAR) Dl Z EZmk L7 ZEIC >V TR LET (FX),

N RANKERTHEROEESS

T HEREIE IL-2 12 & 0 $FEFFE S 4, REINEO P A 5 Ml Th 2729, R Tl
MABIRFEIZAMTY, 220, IL2Z A ERET VT MRZERAAL L LTHT S piCAR
EHEELUE LTz, ~ v AlEs S BERMG L 72 01Ch53 T IS Z 0 piCAR 15 72 A
L, PURMFE R TR Lo & 2 A, A RIS et S E L,

2) %) AFRIERE N RO EEFES

TE R AR 30E R B MER B OB AR FRROER & LTHE T, 8RR &
DB FEANE MM 2 EE T 2 LR H Y £9, £ 2T, i o g2 B
DD IR URREF UZRERCEN TR E L bDEY VT NMBERAAL L LTAHT D
piCAR 2R L, ~ v RiE M B s EA L THFERIE L7 & 25, RAWRIYA
NA > w B HAAEENR 2R L, BHAEEE L O E LT,

3)ES/iPS MR DL 5T LEER
ZREMERAINE > & FE53 72 B0 DA 2 PEAE T 5 2 &, DIEAEAETRIRIC &L > TRE

BEND Y T8, B3R R THHIOISLE Fluorescein
5 LA LTHEETT, 22T, O 0 asA
ML~ A% RS 2 kTR = 0 = — I B R

T2 Wnt3a (ZxXf T DZRIKRD > 7T ARE R A g% : *
A %A 5D diCAR Z/ERL L, <~ & iPS/ES s

RSB A LT & 2 A, FURBERKIZ X 0 L
HI~DENEREN EH LE Lz, SHRESTFILRALY BRLTFIVIEE (8. S1E)
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AEER AERICH T HRENEES S FOZIE ) H—HE

RRE RREIXRFZFRFRTFHER
AN #X - &L #E - HF &EXH
M& 5t RREIXRFRZFRIFEHER HFA EKH

e-mail: amari@go. tuat. ac. jp, TEL : 042-388-7729

SEYA b+ | FRTReL
REEDKRA >V b<—fEMIFT>
B #= - FifpEs B

pa T IX RS BOE 2 466 & Db FREICR D 2 2 < O TESTFTHW LTV D,
FEEm AL R ITRIR IR & WV o To bk 2 RO RIBI A ZLR S N DA, 2 DRED L
IEEHLZ A L T OENTELT D, LR T, bZ BIEICHIEI T 5 X 9127l
3O DGR EITE OREZEV AL Z L A FRE L 72 D
B BRINEHE R

2 NI DOHIFENZ DN T, EUIZE D F TORREERERICE B L, meafniai ¢
FEE L DSBIRIEERN T 5 Z & TR AU 5 & FHuX, Fid bl ISR L T A
BEZ TRV D K O RE = OBEANIZ LY . BRBREZCOFERE N FREICR D &
Ezonb, BlzIE, BEREESST D 1 D Tdh D PNIPAM 2 AT UL, Z DGR
AR H—E LTRIHTE D AREME B D, L L, fEdbbalsy OB EF 22 L 5
DIRFEISBEMER 7 DD, B b TG b D ERhL - BE ORI RIZ T 523 &
DT> TR,
B AHROMR B

MR (U > —KHR) 1% LC, PNIPAM f7/E FCiE, #ALIRESREIEMICS 7 hL
7= (Fig. 1), BARAYITIZ, SRR 33°C OFEIR Tl BALIEEITMER TR 11°C Th o7z

DIZK L. PNIPAM 7HE F T 19°C

Thotz, ¥ UV L HAF FTO PNIPAM 35

DIREERBIRIE 1T 20°C T 72728, 20 f

PNIPAM OFREEBABEL P Y =L L T 0

THRBEL T2 LB 2 b D, Ot S L phase transition

I REA T 5 & PNIPAM OFAE b & o f e st

) H—BRIC L - TR S E |

LR RIRBRFHDILE DX E 7T CN 10

b B LTV, 5 f
ol 00 Rl A ISR L N
> S HIES 2 B FEORE TH Y L 0 5 10 15 20 25 30 35 40

FREREE O BN 6t 9 % 7 72 0 LoD Time [min}

Fig. 1 PNIPAM O fEIC X 2 = ALIRSE & 5
BAHIREKABRT 20D TH %, KT RERFE O
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EEEH BFETRIGICAGTIZN,FP F=Th—FR2 DK

RRE KBRARZE KRFEREH TR
=H R - =% &%® - AHE FH- @\ FEMN
&%k AR KRFEXRFIRERTFHER SH BT
e-mail: r.takada@cheng. es. osaka—-u. ac. jp, TEL : 06-6850-6257
B%&YA b | - ChemCatChem, Vol. 16 (2024) {8# T-&
* https://doi.org/10.1002/cctc.202400749
KEEORA > F<—fEMEIT>
O BE#ESFRRHE

PRELEML & 1. KR LB OLFLUSIZ LV EN %
EHRMTZENTELEETHD, HEORE, AT
HOIIKDHTH VD TREICROS LWEETH
bo TDIW, =R =a—bTNVEH~DEZKA
BEDSWIfF S TW5, BEtEmob T, BRES
FRERM B M T & CEENR A 2MEW & W o 72 FILE
5K B B L BE N TS~ DO FENHE AL TN D ’
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BEYA b | Zhang, Q. et al. Nat Commun 14, 1159 (2023)

Points of this Presentation:

Process Analytical Technology (PAT) tools are essential in monitoring critical quality attributes
(CQAs), a requirement in the Quality by Design (QbD) framework in pharmaceutical industry

Machine Learning enabled Laser-Based Probe invented for monitoring the particle size
distribution (PSD) of dense powder beds, a CQA within the pharmaceutical unit operation of

drying, allowing for non-invasive real-time measurement and is cheap, robust, and scalable

(a) Microscope photo (b) Averaged Autocorrelation  (c) Particle Size Distribution

0.07 ;-

(i) — PsD Ground Truth
A PSD Prediction
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result
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Experimental (ii)

—— PSD Ground Truth
measurement Y

PSD Prediction

.

Calculation
result
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Fig. (a) shows photos of potassium chloride (KCl) powder in two different size ranges ((i)
~106—180um and (ii) ~425-500um), obtained with a microscope. Fig. (b) shows the measured
(top) and calculated (bottom) autocorrelations for the corresponding dense powder beds. Fig.

(c) shows good agreement between measured and ground truth PSDs for both size ranges.

Subsequently we demonstrated a substantial increase in measurement speed and work is

ongoing to extend probe capabilities for monitoring drying, milling, and blending operations
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Proposed production process of vinegar from solid residues as well as rice-plant
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