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New developments
in RO membrane

multiscale simulation
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In this work, we have implemented an approach using the large set of data generated from atomistic
molecular dynamics to calculate the diffusion of water molecules across a polyamide/carbon nanotube
composite reverse osmosis membrane. Our approach is based on a Montecarlo
method that considers the free energy of the membrane measured at different
positions from the surface of the carbon nanotube, as well as a quasi-random
variation of the water free energy within a velocity distribution calculated from
the molecular dynamics simulations. This approach enables the simulation of
200 nm thick membranes by using two-dimensional cells that simulate the
permeation of water through the nanocomposite membrane. The reduction in

computation time enable the calculation of a wide range of compositions and

different patterns of free energy on the membrane. In this talk, we will explain .00 oo permeation

the implementation and more relevant results. trajectory across a nanocomposite
membrane.
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Scalable graphene-based COMFALA
membranes for desalination Cen
AEWILPIRELT 71/ BHIER Gomez

A successful advancement of graphene oxide
membranes for desalination and dye filtration has been

made. The membrane is made by spray-coating a mixture Graphene Oxide —>
of graphene oxide, few-layered graphene and surfactant Surfactant ——> %
on a porous polysulfone support with a polymer adhesive. Granhenis 5
The membrane could withstand high water flow and Surfactant ——>
desalination measurements showed salt rejection up to b

Graphene Oxide —>
90% for NaCl and 96% for dyes, with a water permeation

of 20 L/(m2.h). The introduction of few-layered graphene

enhanced its resistance against chlorine, which is highly Figure 1. Representation of the active mambrane

used in water treatment industries for cleaning. A hybrid interlayer structure of graphene oxide,
graphene and surfactant is made.



14:00 ~ 14:20

»3ab—=oavil&B,
DFLANIVTD
KABMEBEXHD_XLOBIEL
AE1—2 IR D REF

= E AR
BT TS
SRR TR
{EMAPIERIR

FEEE

ARTOAV 7N CRELAF /H—R B EEOKMIEIZDNT,
FIA— IO FROBELSESTF - TP DF - KAF
ZIZHEL. ThOHASFORICEBEEEREREL. 2 F
DIRZBEVEBHTHIEICLN, KAOBEEDSEKME, RIS,
BEMOEADTEE, RUAHZXLGEEZRRNTVWET, 2O L
SERFHNPELILL—aFiklE, A—/—-OLE1—-%-0D
BENE LE. MEEFNVOSREELICL), FEEOS VY-
EhY), FOERIEBTIHOE/DIRZBVORBREEEE(IC
— G AETICE-TEEL = D1 — 2 F TEMEOR—T T
FHEPTEBRLAIE1—REIBICHRYBATVET,

h ik 14:20 ~ 14:40

% b & ot ~ z =
& A N/ ) - -
s ‘f:’%y ! CNT i L oSS T

RTOVI VA TRELEZBH—RLF/F1—F(CNT)EFRY
TIRENBEDB ST/ H—HLKGEEEEIE, CNTORELRLICT R
SNIEIE ORUT7IROF/EED, KEEEEE. RELTOE
WEK I EER L o

TimetAMETFETITICES

KEFOREBEME

BT S —E—
BT

BIE/ A TEMRE
EEHRE

| EMAR YRS

B %X

B{b2MER (BM) 2. BATH—OBRRMZORE
MEFRELT. MESR, T2, {bF. SHERSF. £9F.
ERFLECRALVWSH THREED TS, KFT7 -
LI N=2 3 G IE BSR4 TR R ECH
HIERS FHEAREVSEL. KON R{LRRFRE
DF-BIZKICEATEERARET TV 3. AT L. k2
BAEDRHSPVWE(VIRTTUTIV) DIEEEYIEE
EF DFLANIVTHRELTELEE I HY), FTheERIC
HEIIAL—arEaKEHREERSE T, B4 FMHH
TSN =EBEEKEDEEERERFLNILVTHS

PICL, ZOBERELEICEHREEDOREHEHERELLD
ELTWB, SE., KO BEHREBE)DEFEETHD
RUTIREKFFOREERESTEREPSTEIL. Zh
DPIARHEICEIDIEREESIL AT EIEEALNICL
zo EARBROEEEFE T2 FEORABICHREL
TWd, EMAFEEMOBEICEICEHEMRENE
MAZERERE A/ N—g 22— (AICS)AICEREE
N, FARBTOXTRA AN BEIZEDEMN AR KRR
BIBICEEL =, CODEETR T 4= -0
7D BELERMREEDHTWBHEIATH S,



naat k= 14:40 ~15:00

COI-S
[K] KIBIREN—AELFHEAIL
[7k - ABEIRIE] BERHL=

AECKKBIROMEEEH

COI-SHizg)—45—
AT TR RS
WEEREE 4R

miE BT

ATOVIMTRBLAAR B - B - T KkREHKELLE
3R [K] KBERET VG, WEK EDKLEDERERBELI
A= P ERTEET. EFICEREETERLIAL—Y
LW ERETT DT, BRADKBERANFEESZ50HEMN D
ADEEE, 32— 3 llBAAGTENAIREIC AN EL, D
¥, ACBROKBERYEEICHELEZHIH)EFEIIaL—
2 k- THRUAY, FRILAENTBZENTIREE LD TT,
CDEIBENF TESZKKBRET NI EHFDORERLRTT,

ZOIRTT K] KEREFIVEFEBLT, L, HEEREY
HEALRIC, B EORMOB) AP EELEBOKBROLITE
FHEIL. ZOFEEREDEICFET(LICHEREKIRIEEED LD
ICHBETNELVD, ZOHRSYRIRRICEET, ADTEHICE-
TKRENPZESNBLITERRTIIEIEST. WRADED
SOuTEIESHCE DV TKRERFRFTAELVP2ICOVWTO
EsEE BT ENABEICHENET,

19755 ~ 2005F OHIB0FEMIC BT 2 E L RIEHE (RREE
E o) O LA A, ATHE. KFBAOEICDOVWTOTF—
AN—ZEBELEL, AROBRFERAKERR THHKER
BOZFE. ADFHOEICHIGLTVET, 30FEFEDAD
KOFBNADELIL, WTFRKORBEEA, BACCHEBILT
DEBEEZDETICE 1 ERELHSNTWET, BIEDKIE
BOSITHIFRICBEDIICELL T DPESI L7
ICE-TEASAICL, BROKBRERARISEI LAY SRIEEL
LTWEESE, ATOV I TRBRLAEVWEEZEATOVET,

DOTIRESHP LI IBVTWEREY,. ERBAICHL{SA
HVELT LPLEDD, STRAPBATLE-ETAIRDELSH
WEB Ao KFRNTLEAEAIZDVTE, K<bhdBVTED
Z{, AL ZDERO—DIE TR TVET, LAL, BERE
PHTOKDOTREDORETFI AN, BKERVRTIEN TED
AIREMEMRET T BIEN TEFE T, JOMETIC, KTOV I CH
BUEKABRETNVEFTRHTIZEEEATOET, RRAAD
[EKAETovIV]| EREHL. BROEBEENESIZHLT, K
FEPLAEZEBSLWEIMREA QXML TICERT5-00E
HERBHLAWEEATWET,

TERAKBKEDD TR

)
T

S m——

YEal—m

BEAT A SR PRI

KABBETICLS

LRal—iaER

BHOkELFRANHRD
=2 - © 3R




e oL AL Sk B 15:10 ~ 16:25

HEXRICMITT

ACOITOS T 7MISERICAL, EMAZEDF /A—FR il e iEiiEbe(c, QMR
B)MEBADSHEEEDHI—FR U BELEEEEABLODHIET, ELEOBIREEHL THED TS
KEFEOMEICENTD, KPFOEBREIE. 777 JE0ORHPIIaL—axil&N, %
DAD= X LERBALTENELE, ZhEDHRERREERIEICRITIN EEREOE 21—V
{EREHTVET, ZZTID/RIETHRTIE. ShEFLWREFERU TKNIES X7 LP BV A
FLICA I R—2 a3 F R THREEIC DV TEERELAVERVWET, SEELTREAKRKILP Y
AAGEKAE, 0il&GasD B TOREEKNIE, BHKEELEEETT. EEPERDE. 3510
FFAASBHTOERDEASNET, ZO/IRIEHREALTACOITAY 7 DM ERRED AR
WA TAEEIC, HEFREARIFIEHE DU TR EVERVET,

T
M #RER EM #% WA 2
COl#l= HEEH A Bl S
FOYz7M—45— TEERE ™ T5F HERIRGER 52

B S AL EMER Hig FEARE

A HEA mk B Mt B
B S B BERRT ERTIEGASHT COIFFRHEE R4S
B - K EBERIEREE FAFE AT RS BligR
EMRAREAS KRFREEt-S R&DF 1A AR L S E 2R {EMAFETE R
KIEH L AT LERE 2R




10

RKRAa—-tyrav

(A7 %4 L 10:00~11:00,712:00~13:00)

TITA) =3 /85 (CO|) ................................................................

H-F/RERSEE
QH—FrF/Fa—T - FITIFOF /EERICL2EMR. SREEMYIRE (RO) BORF (EMA)

@ Spray coated graphene oxide membranes for desalination and dye removal. (fEMA%)

@ Nanocarbon based high performance membranes for water purification from physical methods. ({5 A %)
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