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[1] THIN NANOCOATING SEPARATORS FOR BATTERIES

S :US11699806B2
A} : Reza Shahbazian-Yassar, Tara Foroozan
@l : THE BOARD OF TRUSTEES OF THE UNIVERSITY OF ILLINOIS

The disclosure provides a battery and methods for making and using the battery. The battery includes (a) a separator that
is woven and porous, and (b) a graphene oxide (GO) nanosheet coating coupled to a surface of the separator. The GO

nanosheet coating is configured as a buffer layer to permit transport of Li-ions therethrough and to regulate a rate of flow of
the transport of the Li-ions.

[2] MEMBRANE-ELECTRODE ASSEMBLY FOR LITHIUM BATTERY,
METHOD OF MANUFACTURING THE SAME,
AND LITHIUM BATTERY INCLUDING THE SAME

2 :US11133532B2
At Wonseok Chang, Hyorang Kang, Toshinori Sugimoto
Ql': Samsung Electronics Co., Ltd. Samsung SDI Co., Ltd.

J
o o T

W NE on

A membrane-electrode assembly for a lithium battery includes: a cathode including a cathode current collector and a
composite cathode active material layer on the cathode current collector, wherein the composite cathode active material layer
includes a cathode active material and a first electrolyte including a high concentration lithium salt and a first ionic liquid;
an electrolyte reservoir layer on a surface of the cathode, wherein the electrolyte reservoir layer includes a second electrolyte
including a polymer and a second ionic liquid; and a solid electrolyte on a surface of the electrolyte reservoir layer.

[3] PROCESS FOR THE MANUFACTURE OF A SOLID OXIDE MEMBRANE
ELECTRODE ASSEMBLY

S5 1 US11677088B2

A process for the preparation of a membrane electrode assembly comprising providing, in the following layer order, (1) a
green supporting electrode layer comprising a composite of a mixed metal oxide and Ni oxide; (IV) a green mixed metal oxide

membrane layer; and (V) a green second electrode layer comprising a composite of a mixed metal oxide and Ni oxide; and
sintering all three layers simultaneously.

[4] THIN-SHEET ZEOLITE MEMBRANE AND METHODS FOR
MAKING THE SAME

- 58S 1 US10953372B2
2 & 2t Wei Liu
2| ol

=
« £ 2| 9l : Battelle Memorial Institute Inc



Zeolite membrane sheets for separation of mixtures containing water are provided, as well as methods for making the
same. Thin, but robust, zeolite membrane sheets having an inter-grown zeolite crystal film directly on a thin, less than
200-micron thick, porous support sheet free of any surface pores with a size above 10 microns. The zeolite membrane film
thickness is less than about 10 microns above the support surface and less than about 5 microns below the support surface.
Methods of preparing the membrane are disclosed which include coating of the support sheet surface with a seed coating
solution containing the parent zeolite crystals with mean particle sizes from about 0.5 to 2.0 microns at loading of 0.05-0.5
mag/cm2 and subsequent growth of the seeded sheet in a growth reactor loaded with a growth solution over a temperature
range of about 45 °C. to about 120 °C,

[5] COMPACT MEMBRANE MODULE SYSTEM FOR GAS SEPARATION

A device for separating a gas, such as air, into components, includes a plurality of modules, each module having one or
more polymeric membranes capable of gas separation. A set of valves, pipes, and manifolds together arrange the modules in
one of two possible configurations. In a first configuration, the modules are arranged in parallel. In a second configuration,
the modules are divided into two groups which are arranged in series. The device can be switched from parallel to series,
or from series to parallel, simply by changing the positions of a small number of valves, typically three valves. The device
can therefore produce gas either of higher purity, or moderate purity, depending on the settings of the valves. The device
also includes improved structures for connecting the modules to inlet and outlet manifolds, and also includes devices for
temporarily isolating one or more modules from the system.

[6] COMPOSITE MEMBRANES FOR SEPARATION OF GASES

55T 1 US10322379B2
gk & Z}:W. S. Winston Ho, Prabir Dutta, Kartik Ramasubramanian, Michael Severance
« = # Q1:OHIO STATE INNOVATION FOUNDATION

Membranes, methods of making the membranes, and methods of using the membranes are described herein. The
membranes can comprise a gas permeable support layer, an inorganic layer disposed on the support, the inorganic layer
comprising a plurality of discreet nanoparticles having an average particle size of less than 1 micron, and a selective polymer
layer disposed on the inorganic layer, the selective polymer layer comprising a selective polymer having a CO2:N2 selectivity
of at least 10 at 57° C. In some embodiments, the membrane can be selectively permeable to an acidic gas. The membranes
can be used, for example, to separate gaseous mixtures, such as flue gas.

32| - HOJAL SPHEN ma(H2CH5m)
(jtpark25@konkuk.ac.kr)



2023 st=atsts

Mi31&l olH -r.I='

2023 MSK ANNUAL SUMMER WORKSHOP
2023.8. 16. (WED) - I8 (FRI) [ BLI E™2|XE 2|0

-l9.'-'

ar818] 819 Ofafi, B ORISHILII

20l 2023 53 17LEH 192X

1} 21
OIS M2 A

S RTASAEOIM JHEIE = Statisl= o3 of2f=Sat 4
M1 =t o0 AUM USZZ IS Zel6H0] HOH 2|0 Q12! 4008 711t 210
SEOI HARBICH WHEE | IARUE 92HOZ ALy |12 4220 Ty
ASLICE Ol2et R4

= Ol 02 S0l REHQ! 21l g2

MY = o=

O X312 ot=2215ts| 61| AIEE 2023'H 8 16LEH 187X 3
OFZ 0 ZHE[SHA EIRASLICE Ol S1A| I &M= ”XI-”'“-7F—°MH=.
ot= FMIE 7HAILL RS EZ0H| 2 ARILICH Ol 253E&S SoilM 1

1ot
r=

[

I oH |m
02 ©

= M rm
rrne k1 E

2Ot
=

3

ey
So|7|7i pS SopgoR =M E2E1700) K 7}—6Mr°+° SRETE

=
ot

"=l =5 X 7T

X HELD Z2|9t9| 0|2 S 2= A7t E

Ofe! 7IKIL2], HIO|QHUA, £ANHX], 2542/ 0 44 7 8 EAE| 571 2 12
£ 20po| S o

ME HTAS0| HOot0] Ees| =06t ASe ARZIE OHSIUELIC

~ Mo »2

A

oS
&5 re
04
M A

re
b

= 0

> U
H
1)}
rot
oN

>
g
4r Ao

ro
02t
L=
ot

E717} O SFA|
= S0 Tt &

ZIARILIC.




* o Al 12023 8" 162(%) ~ 182(S)
* 3 A %*%Ergjgagug%*azz JRMOIRE JTHEZE(1S)
¢ = H | XIS7Hse MgetE ot 27|s0l sl
¢ N M 5 E | 7TH3YY)~TE20YE)
¢ EAHMZEORE | 73 242(3)
+s5 =2 oy
7 ATSE smss
US| 2y 650,0002 700,000
S| 400,0009 450,000%
TS AT HIB 195 78t 9
* 7150| A7IoHe 3142 tslel S=H| Qo) 715 13T 77 2MS XTISIAIR J1E NS ZE(25TE) EE 5
18(291 7150 ZQ)T 7IEAA} HIZELIC,
* RSB Ol 715 271 HIB0| 38 5000 RLICE
* JRAMOIRE O1SA| 38WH(Y2, SHFAI2)S YSIAIT 18401 38t 2 %7} HIS0| YLt
* S| T 712t S ATIRE AALS] B A K DAt R4 2312 HIBELIC,
* AFISESIA 2EM £3 YN 0127 S SLRIXE0IA ARSI QOHAS E2 AFYLICE
* 1HBIALE ZP S2HIE 408t LT
F ARSI

SH|0IX] 27121 p St - 5P| AT E ME p AIHES
¢EZAEHZEH
Ol 517 WorkshopOIME 2|H2S2 ZAH UHTF TIMEFLICH

¢ Z AHEZEO

A session: 2|9 HIE X 712 : B session: £4{2
B
B B
Gsessmn"._ﬂ(lHsessmnooEE"'AIEEHOIH .................

o N E Y 4

TAEE= TAE HE0| AAISHY 2=2(0]0|X]) T2 M= HEZLICH 544 Workshop 2Xt0il=
Ef 2=2(010IX]) T HEHZ MZLICE

oM E 2 o

-513] O|H|Y(msk@membrane.or.kng £%t &4

-OfA|2F 20| mIYHS HASI0] Xﬂa

OflAl) SEAWEAELE MH AL HEZ0F » SIHAWEAELE 2301 EEYH &K
O X AEH A A

-EAH F7|: 7I2 90 X M|IE 120 cm
-1l Workshop S28 6! £ QMo @41 ZAEE ZAE HE0| 24 FAAL.

¢ ZAEME O | 72 242(Y)

o 2 A A
2|28 1006-401-389748(0 23 : $H=a4st3))



¢ 20234 3t E.*§.F2| 817 Work shop

RI&7HS S MeIstE @

HEP PR

Azt | g
82 16Y(%)
13:30~14:00 s=
TH3IAL
14:00~14:10 L
2ne i
ARS[X} : ZAS| 4
(BHthetw)
. . — SR} I KIA] 7|8 XEMICH ASKIS A £2)0t Z2H2 Ther
14:10~14:40 598 D4 (ZEBUCHED)
. , - 7|28 ELAEXIN| E2|to| AlZs} ¢
14:40~15:10 UNE B @M 122
15:10~15:20 Coffee break
- 715, CHRA STTHO| A7 U SIS S5t OjArstErA
15:20~15:50 714l 22[2f A7
At W4 (2T IS M)
eI e BN
ESI-—T'—‘I [ ‘o_‘||-_l
- Ether-free S0|2W2t2t2 0|2%t AEMFC 2f AEMWE 2| i)
15:50~16:20 MNs
IR MZfT4 (StRITHB M)
16:20~16:30 Coffee break
- AA GIENK| Y ARG A 239t 7|S S U K
16:30~17:00 Pl
LRI A (12L& IR )
17:00~17:50 HI8XL O|AtZ] 2|
18:00 s Okt
88 17Y¢(2)
07:00~08:30 = A
09:00~12:00 TAESE
12:10~14:00 Z Al




- 28 Ee emis

15:00~15:50 DIEN7| HIA (S&H HTAR)
15:50~16:00 Coffee break
A : QB 14
(MS3tst7|&eh)
16:00~16:40 - dsRa
IS AL (BeThet)
. . - HZRO] MIA|, MIA2 242=
16:40~17:20 a8 T4 (R
8 182(3)
07:00~08:30 = A
09:00~10:30 19! / HOIAH / 712
Ay 84T 1AL
(Sr=orat T 2)
10:30~11:30 HRHFH A H

AFRIR} : ZES| W4
(EETigtn)




AMASNRNNRNNN

T:

AVLRLRLNLLY Y

.
KAS
La\\V

allnnnne

A AW

PAASANNNNNNS

.

> ) ﬂ

o
)
o
Sl
LO
AN
4
<
(QV
7l
00}
T
™
A
(@)
(QV
=3
i

) (=

i

SAlE

=]

=1
AT TN
=

Sh
=l
al
=

5t

Moz| HEH2I MHAZ 0

Al ERELICE =

S)

N

=2t
s}
O, & 20F &8 oA 2=

__o|_

E._ ~N
0l ol
of <
ok ~
of ol
ol
ol TH
g
ol T+

i %)
ioF

L HIO|22]

=)

5
__o_”_

H
i

O, =

;

il
IH

7 &l 185,

AT
OO

OlMe 228 =

2|YIE
HY

e =
H| 10Z9] olma

?

o

LI

oz 22|

=
=

7t
UELICE ol=fet 2

=1
oo

i

oM =212 M=

=l

|_

[=)
=

=t

[0

=
=

4 Ql=af

S
L

©)

Ol HEHQl MHAZO| =W =22 Z0t2

=

il
|
mj

I_

iy

20234 8&

m
IH
or
i
110

0.

ilof

o]
__o_|

10



o2
N
rx
o
re
L

m U 9l EA 2023E 8 24~25Y (B~2), SBESIHTY
m AlHb St5] =M 0] X|(www.membrane.or koM S27+s.
S=4| - QUHl/aH5IR) 302t 2, HI5| 352 B [MAS 2085 174)]
(M) A0 S T2 24T} 7SI ME0| SH0| K5 5 HaA|
KIRBHZEALZ| BIZHLCH
m LIEHH AIZOIA 2 7= AR
(1) 2221 AZt =2 (023 gH=22kst3]) 1006-401-389748 (22/23)
(2) ZI=ZX ZH|0|X| (www.msk.or.kr)
n S527|7t 20234 7€ 31Y()7HK|
2 7 H0[L, tHkE A1 HIFLICH

El
@
|1
ol
2
[
0z
rx
oo
H>
)
N
il
=
—_ 0>|

S=E/X] el sl digfuct,

Ls—

8¥ 24 (=)

13:00~13:30 SE
_ St=tglstAT R

1330MA30 | 220} 7ISREAR A 2 S2lo HIE 02 oo

Lo
14:30~14:45 5 4

_ B} _ A ntst
14:45~15:15 2o)9t 7|8 SYE e 7I8SEA| 0|12 U xou
oo _ M I ALO|AE[
15:15~15:45 | 22(8t 7= BA2 I8t FATKIHI0IE(SEM) 012 1= Ay
o
15:45~16:00 &4l
16:00~18:00 SEM/GLP(Gas—Liguid Porometer)/LLP(Liquid—Liquid Porometer)/Zat XM= Al&
8 25¢ (B)
o o o _ ot=maz|0}

10:00~10:30 H2olof 55t EN BMS 9fst HEHTQ| SH(Zela Potential) 0|12 1S —an

SO

Lo = OpEl =

10:30~11:10 | E2[ot E4 BMS 95t HE2H 2H7|(CA) 012 TR J=s

[= )
11:10~11:20 5 Al

] ] o e e o=t o _ ° (SITE=PNES=TEN

11:20~12:00 228 EH EN 2N QIS |IXIZES0|Z(ARM) 0|2 1§ o
12:00~13:00 34
13:00~15:30 HEZY/MEIZEHA/APM/ES AL 222 MIE A
15:30ME:30 | ML MDR| XN U T2 E2

4o

% Ot EBQI MHABUAS TITAIAMAS| Al EH|(RIAIZHI30|Z) ATHE
ZEA"T SAl) HSELCH

|$t “PARK FX40




3l0] U ot

@ 2023 |8} 0] AtZ| Q|
UA|: 20239 8 162 () 17:00
A4 DL EH2|RE

@ 2023 EARIQ3| A3} 5]9]
UAI 12023 8=
401

@ 2023 |9} O] AtZ| Q|
UAl:2023H 98 142(2) 15:00
A4 224010 )

@ 2023 A|102} O|AFE| 2

UAl:2023E 10¥ 122(2) 15:00
A 221(03)

& 2023 H|113} O|AtE[2)
UAl 20234 118 22¥€(%) 18:00
A A2 ABYC MY AHMHIES

—

@ 2023 A Ho| 3|
UA|:2023E 11 222(%) 18:00

Yo AT Lot E A AME

@ 2023 =4 &3

QUAl:2023F 112 232(=2) 11:30(04A)
A D HIF ASHEE HE AN MIE

@ 2023 et=ofets| /4 2| 2 SteEH |

UA[:2023E 1
Y AT et

M

1 Aldg] 19 1294(2) Mz2l
2 Aol E{AZ 1€ 26~28%(2~32) AMZ2ICY 7RI A & 22101

28 16~174(=~3)

[l

hd 45 cmote

4 ct=ofelsl-tistetdssls] s HEAY 32 302() oot CigsS2tAt
5 | EAl 38 Y eegHs 5% 17~19¥%(~3) T R HIE

6 A1313| 5t Workshop

8¢ 16~18Y(+~3)

29lc 2Ha|ZE 2InjolRE

7 AU MNAE 8% 24~25%(3~3) B35 W5ATS

8 | SHRUSIE-SIRBYUSE B AEAY 102 129(2) sisfstoInel ClyEE2)
9 | 2723 Y saYns| 119 22-242(5~3) S ENGEL

10 3= 128 79(2) SEH a8




tols

2 U 3|UN S

[

< 7101010 == "Lt

o
=
« AISTOJAL BH ) AZ(H|BINFA AL Y2(22 63 132)

=

x e rele|ollM E Sl Y S 2ld A4(BE, R, 012, §2 5)S Ao =2| L AFLICE. 2|HHS9| 2AS S8 2 LeFA| BIEL L

no

- et aole|ol| M= ste] ST 0|0 A 2l Y S||AE SRt JUELIL B 2y FEEELC
- ot Sie| FA B0 Bl A BYS AAISte L YLC A eS Aoliotl Al BlEEE2 S 2
et FEICEL L

ofle] AWML HE

Materials Today Conference 2023

2~5 August 2023 / Singapore Expo, Singapore
2023 AIChE Annual Meeting

5~10 November 2023 / Hyatt Regency Orlando, Orlando, FL

Membrane Desalination 2023 (MEMDES2023)

19~22 November 2023 / Sitges, Spain

53" Petroleum-Petrochemical Symposium of JPI

26-27 October 2023 / Osaka Science & Technology Center

2023 MRS Fall Meeting
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12~15 December 2023 / The Chinese University of Hong Kong Shatin, NT, Hong Kong SAR, China

ot International Conference on Mechanics of Biomaterials and Tissues
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Global No.1

in Seawater RO

With the industry-leading highest salt rejection SWRO membrane at

99.89%, LG Water Solutions has achieved exponential growth in the
LG Chem seawater market, paving the way as a leading RO supplier for mega-

desalination plants worldwide. Our breakthrough TFN technology delivers

unmatched performance reducing the overall cost of desalination.

Partner with LG Chem to strengthen your RO system performance. Email waterinfo@lgchem.com or visit www.lgwatersolutions.com
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