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A= One-step synthesis of FrGO as electrode material for

supercapacitor
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GO / Metal compound FrGO
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EEEE Molecular insights into the origin of membrane roughness in
interfacial polymerization
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Membrane-based desalination via reverse osmosis (RO) and nanofiltration (NF) have become the

prevalent technologies for producing high quality water from a variety of feed streams, ranging from
seawater to wastewater. The morphologies of polyamide (PA) layers from interfacial polymerization
(IP) are found to play a significant role in the performance of thin film composite (TFC) desalination
membranes. Precise control of surface morphology relies on in-depth knowledge of the formation
mechanisms of membrane surface structure and roughness.

In this work, the origin of membrane roughness and morphologies are investigated via molecular
dynamics (MD) simulations. The influences of different impactors, including properties of reactive
monomers (i.e., diffusivity, solubility in the two-phase solvents and reactivity with the other monomer),
the physicochemical properties of the interface and the temperature on the interfacial polymerized
polyamide layer were studied systematically and verified with experimental observations.

It was revealed that the incipient PA film formed at the initial stage of the IP process was
predominantly determined by the diffusivity and solubility of the amine monomers and the interfacial
stability, which resulted in final structure and morphology of the mature PA membrane. Rough and
crumpled PA membrane would be formed under the conditions of inhomogeneous diffusion and
distribution of reactive monomers in the reaction zone, and interfacial instability induced by any
chemical or physical factors (e.g., co-solvent, heating, etc.) would exacerbate the formation of
morphological features.

This work can provide physical insights into the membrane formation process. A rigorous
understanding of the synthesis-morphology relationship will provide us with better tools for designing

improved tailor-made membranes.

Stage 0 ' i Stage T ! | Stage 11 i Stage TIT j
. ' { Finite initial period : i Intermediate period' : Final period !
Water-oil phase ! | Mowmerdiffusin | i i i
D | ! + i ) Continuous & limited ) Ending monomer i
come into contact | g ! Initial reaction (finitc) | ' diffusion-reaction ! diffusion- reaction i
- =4 - >
=
Z’ Mature film formation
-
(]
Diffusion-limited growth
1 mm
1 pm
1 nm
sTMC *MPD ~~..~ incipient film

1ps 1ns 1ps 1 ms 1s 1 min Time Scale

Fig. 1 Time and length scales of different stages of IP process
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In recent years, numerical modeling has become a standard and versatile tool for researchers and

engineers to understand natural phenomena and engineering processes. However, in real application,
engineers often need to seek for a set of optimal parameters of industrial process, in which numerical tools
easily suffer from unfordable computational resources. On the other hand, due to the advances in
computational hardware and machine learning algorithms, the digital twin has begun to draw much
attention in this field. One core technique for the construction of digital twin, namely reduced-order model

(ROM), might be a remedy for solving this issue.

High-fidelity

solver
Reduced-order
model S
Projection e
| i

L
Optimization Bulk properties

Figure 1. A schematic interpretation of the ROM framework.

In this study, we innovatively propose a ROM framework for calibration of physical properties in bulk
material simulations. Fig. 1 depicts a schematic interpretation of this framework. In the first step, a design
of experiment approach is employed to determine parameter space. In the second step, a high-fidelity solver
is used to generate the datasets. In the third step, an advanced Lanczos-based proper orthogonal
decomposition (LPOD) is proposed to extract the spatial features. In the fourth step, machine learning
techniques are considered for nonlinear mapping. Finally, the developed ROM is used to predict bulk
distribution, and as compared to the original model, the ROM can effectively reduce the computational
costs by several orders of magnitude. Correspondingly, a calibration process is developed to seek for the
exact physical properties using a gradient-descent optimization method. Consequently, our ROM

framework can significantly expand the applicability of digital twin to bulk material simulations.
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FEER BARREICE T HRGEENDHKDEIENRD 54 - 5T

FRAE RARFRFREFEDHPRER BF REk - WA X
BASBHAH *aE A=

k=g HRAZEXREREFEGHERARR LK LXK
e-mail: myamamoto@g. ecc. u—tokyo. ac. jp TEL : 03-5841-7575
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- Natarajan Subramanan - 53H &
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M&%E FRGHRY et T Brm B
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EEER Engineered functional hepatic cells and microtissues for

bioartificial liver application
HFE M KF KRR T AT Habimana Silas - L% #Z -
e 8- ET IEE

=g NMKEXRFRIFEHAERE LT E&E
e-mail: kamihira@chem-eng. kyushu-u. ac. jp, TEL : 092-802-2743
BEYA L | - Cells, Vol. 11,1194 (2022) doi: 10.3390/cells11071194
* https://doi.org/10.3390/cells11071194
KEEORA > F<—fEMEIT>

A AT RHE (BAL) ~DE A% B e -5 E G #ae % 558 T aE 1 F iR MR D15 31

ZELONTHERE 2 = ISR T DI &IN5 2 & 1d, A A AN Tl (BAL) 734
ADEFRICHICE S THETH LD, BRFRTIXELER SN TORWIFETH L, & b
JFE 3k HepG2 flfalE, #FECL < fibh T afilakcdh o, F—‘%E’J?‘xiﬁ%Ff‘wﬂi
DWNNES T, BIEMER E L, HEBLEL THD EWIFIENRSH D, L, BAL 7
SA ZDITHEREDOMAGTR & U TR D ICER L Tl IFBERED 2 L <{ERW & 5 R &
5, HAIFINETIS, WAUSEMRB =y N2 AT 2 HepG2 MifldZ /FEL L | Tl
DOEREFBUC BEREE 2 A LT\ % 8 T DONTFF RAVER G K F (LETFs: HNF-1a, HNF-
15, HNF-3 8. HNF-4 o, HNF-6, C/EBP-a . C/EBP-B. C/EBP-vy) EIn{ZEAL,
43°C. 30 oy DIMBALIC £ Y AFHEHER B A A E S 5 2 L3 ATHEZR b b S bl gR
HepG2/8F_HS DPIFEIZAKE L T\ 5 (Kitano et al., 2022, Cells, 11(7), 1194),
HepG2/8F_HS 1%, B CTld~ S h—~ & L CHERRBHZ R L, B ICHilatk 2 e
FTZENFRETH D, IREVEIZ LV | MfEHEOEIE & &I e FE S, 7L

I UPIEE. T VB =T BRERE, CYP3AL TEME & o o S HETHSRE S SRR X
D, ZHETICHMEN 2 WEBERFHEMIKR TH D, L, ERIFMas tb~% & 72
T TR WIFHERE L~ L CTh oz, AR L Z0% < ONATER L T2 IEEHD
fil[Xl-7- BRCAl BH#E%Z > /37 'E-1 (BAP1) ZIREVFERFIFLHZ LITL Y, HepG2/8F_HS
DIFERELZ S OICHET D Z LITHRII LTz, FRHZT =T BRERENIL. ERBROEZE
JFARREIZIEHCT 5 LV Th o7, T OFTHEAMIEEE hilep 1, BAL 7 /34 A DM & L
T, EiTEtEz 3 2 FEM AR M S L TR TH L LB biLD,

ffeE RS (CIBEEI2&(1C. SV IHEEZ ii%@”c% Z ENVO]EE

1Y :0paxld

(LETFSFEHOFF) ) ) (LETFs?%‘iEON) ’J ’_J
O T
hiHep o

imﬁﬁ%ﬂ:\ EATHEERIR
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BHEEE | BAMEC—XEQRIERERES /n vitrolBETIL
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BmEH RXE

WMEEIIKRF KZk BITERF Fk B8 BHF &E - 80 52

&% HEEN K Kb BISERT 8H FZ
e-mail: fududa@ynu.ac. jp , TEL : 045-339-4008
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TTFNEERINTIED Z LIFEETHS, L, MEZ IS 5 L. BEWRE T8
FE L CHEOMIBIFSEER L CLE 9, Fiz. BoREOMEIZIX., HbYEEmET D213
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TEH &0, £, =Y —HoOkRE
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v — X & WO O s, o— Y —F
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EEEE Direct CO; Fischer-Tropsch &R AERGERICH 1T D IBELEH DR ET

RRE BRERZAREFREEETZFHER TR BEA
BRMEXRZET/ - 54 JRIHAEHEE BH KR
ENEOS #r X &4t WA B - 2l TR
BRERZAREREEETIZHRER/F/ - 54 JRIFHHEKE/
BT 2R SR wh EE
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BT MR SR whn EE

e-mail: mmatsu@waseda. jp, TEL : 03-5286-3850
BEYA b+ | Rl
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2050 FFETOA—HR Y =2 —F FAERICH 3nH, + nCO, — C,H,, + 2nH,0
T, COEIRRE LTRRLHRSIAEIE ) a0 00 W o ¢
TAHMRAS KD LN T 0B, KL CORLIR 0 ggu L) , 0 Rg @
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oo %90 o
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PMET T 2, 22 T4 i3, ERLKEBERNICHRET 2 2 L 3HkE, il 0B % (K
LG ES 2 2 Lok s b 2, BRIGE (K1) 0BAZREL 72, H#RicizE4 7
Aro—ETH Y BUKEEET 2 Na-ZSM-5 k% 7z, Z 0GR, FERBIRGER L B L <
BRIG#EZRW3 Z L CRIHRESI N CO, BLEBELAMLET 2 L 2¥DTRL,

St AR & BEERE O B2 5. Fe RAME L Na-ZSM-5 JE % W 72 /K B 25 o 58
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HEEER MFI membranes for separation of organic solution
REKEH CHIEKRE Caralin Irmariza Shafitri -

Katano Maki - Matsuoka Masahide -

Ishiyama Fua - Nomura Mikihiro

&% CHEIXEXRFIFHICAIEER BFAEEL
e-mail: Lscathy@shibaura—it. ac. jp, TEL : 03-5859-8160
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AEEDORA Y F<—fEEIT>
FHICHBBRAZDRERTAEE MFI 2 E4 54 MERBEEA B Lo, ARIRIKD S
X, —IRICIRIRIR & 4 S TR OE W THBET 2 7RBIENFI S hTn5, i
FoHETIE, BT DR AR ST RV, BREESBMIRLF—NREERTSE
5, ARERIESERL. LFEEOSBIRINLT—2E0 4 BIBELEEICKEL., L
L. i &5 F R IR A IR~ DM < . AR BE o & LT
FFATE R, 22T AT, MEESMEDOEWEA T A MEIC THEBR GRS
HEE OB 2 D72, ZRERZEZMALTMFIEFS A MNEZAER TS24 T, AT

H1 6D T H BRI IR % Sy BELZ P L7z,

MFI B4 7 A MEIZZFAE T VI F 5 RIS U7z, SUEREM B, £3 MFLEA4
TA M KREa—T 7L, 0%, YUNR (T 8T A MR T ) BEEHEM
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END TNV EER L, THEREH T 180°C, 20 B[], KEAK ATV, ZILET VIS
Fobt BIZ MFI A2 A pk LT,
ZOER, AR/ —JUIMLIVRES
BOHZENMRABR T, A ¥/ —LiFil
BPPEZ R L, DRERE 39.8. EiBREK
0.794 [kg m2 h'1Z /R L7-, ZhiE, €

MeOH @ TOL
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B4 T A FOMALEIL0550m TH Y |
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<. FA=r (TOL:0.58nm) XV /R
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