WO 2021/066742

————
&)
[ty

———
)
o

Intensity (a.u)

1/14

Figures

— Simulated ~ Sm —Y

{
é -

Sm

simulated
Ak, A . i

By ——Gd

PCT/SG2020/050532

R
833 WEIDBFP P F BB PePo@

FYSY A
H ¥ T 1} L} T
5 10 15 20 25 30 35 40
2 Theta (degree)
FIG. 1

;2,300 BY® Dy S Er 8 Gd ¥ Sm ( )'Tmnm-

w o~
< 250 E600-

m [
= 9 500+

Ezoo 3
2150 ' $ 4001

........ g
£ £ 300

£100 s
2 F 200-

=
%‘ 50 & 1004

§ g
é 048 g L E

04 06 08
Relative Pressure (P.’Pn)

FIG. 2

1.0

4 6 8 10 12 14 16 18 20
Pore Width (A)




WO 2021/066742 PCT/SG2020/050532

a
( )220‘-
N « ~ Sm,(OH){DOBDE),

200 -
180 4
160 -

108.34

Mormalized Weight (%)
pH value
Relative crystallinity

140 : 2
: z
1204 ' |
§
10604~ —-— 38m0, == et
4 H
80 sl ey E T
100 200 300 400 500 600 700 800

20 30 40 50 60 70 8C 90 100
Water concentration (wt.%)

Temperature {°C)

-D0BDC membrane

W ALQ, substrate

v
W

10 15 20 25 30 325 40
2 Theta (degree)

FIG. 4



WO 2021/066742

Temperature Controlling System

low Fiber Membrane
Water/OQil bath

i

Buffer Tank

PCT/SG2020/050532
3/14
gi § Refractometer
h: R N ko
3 ) &\\“

Samples Analysis}

Liguid Nitrogen Trap

Vacuum Pump

100

Water con. in permeate (wh.%)

Water con. in permeate {(wt.%)

FIG.5
(@) wsue 188 (b) 1208
o 1508 Las 3 ooo- Las
g @ %
R, 4208 8 i
¥ 92 & € son L96
= 5 8
% 800 g <
& ] o LB B & 400 -84
§ 6004 g ®
gf}.. ST 8 9“0"‘
3004 - 54 5 i 92
g
) 5 v : y S v 8¢ g b
G036 835 640 D42 045 DSE 843 038
Kinetic diameter (nm)
(c) -  qap (dhage
1805 Y ° . 100
1606 o0 wge;.;’gr\s% RN - X
140D i L ;?,i:gaa« os
Ay 3 ¥ b
£O4368 N % “s:
i'i&ém a% i -80 g & - 38
= S &y
§ 208 5 Lag £ %mm -54
% 600 : %5 £ 3
g OR e a 8
£ 408 Pogse e Lyg B 00 92
289 - . - 8 g I il 80
& 16 20 30 40 50 &0 YO 80 90 100 maK SIK

Time (h)

FIG. 6

Temperature (K)



WO 2021/066742 PCT/SG2020/050532

4/14
g180 ® ©HO o
a | & < wmeoH o0 OOOOO%
- 1504 B [ FtoH 00 ,‘_QA/\O
I 50 O . QQ{)\?&«S&\&%&
£ 1204 o) o® &
L . 8 S Q{‘\/ @“@
@ 90 o ® @
< O &8®T oo
o 60 ® %® % Ccoooo - ¥
0N - 1 EEE -]
T b @ﬁﬁg& W
2 30
b
g o
0 T ¥ T Al T v T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Relative Pressure (P/Pg)
FIG. 7

N\

FIG. 8



WO 2021/066742

(e)eon

£7 B68

o
<«
e

Fotel ux {goe™
o
13
3

208

 fp

N

PCT/SG2020/050532

o before

\é before

- o ®
= & S
Water con. in permeate {wt. %)

¥
>3
=1

2 ¢ 2 1§ 4@
Time (h)

FIG. 9

n3
=



WO 2021/066742

PCT/SG2020/050532

........

0.00 0.01 0.02 0.03

(b) 0.08

0.06 4

avidD {cm’ g’ -nm™)

0.00] s

Relative Pressure (P/P )

0.04

0.024

Pore Width {3)
FIG. 11



WO 2021/066742 PCT/SG2020/050532




WO 2021/066742

W

Totat flux (g'm™h™)
FIG. 13

8/14
(a) 10000 ”
9600 -
B/ Wi wawrk
S
S 92004
o b
g -4 2
S 12004
T
S 8004
D
Y 400
Ge-ZSM-§ Siticalite-4
0 WmRRISMS ®
ZiF-T1 4
R T ¥ ¥ 74 T
0 4000 2000 3000 1000012000
Total flux {grm™h")
(b) 10000 /
9600 -|
. Binis work
e
§ 9200
: -
] 7 3
‘g )
2 1000+
w d = fare]
2P Silivaie~1POMY
04 ®WZSM-5/PDMS R : &
0 500 1000 5000

PCT/SG2020/050532

W

6000




WO 2021/066742 PCT/SG2020/050532
9/14

(a Carboxylation

: '-:~:\\\\m

“Flexible carbon cioth

B
N

Solute Mctacig%\} N
e

S &
S8

Y
i §
E
]

N\

.

J (e} Carbon cloth

-
g (d) UiO-66(Zr)-NHy membrane
w ra
I (c) UiO-86{Zr)-NH» powder
o i 5
m f ToaaBuiF bt Bt R oo
vt 3
S | L1 (b)Seedlaye
oot | St o e

{a) Simulated

10 20 30 40 50
20 (degree)

Fig. 16



WO 2021/066742

10/14

PCT/SG2020/050532

a)300 — {b)soso
(5:) Pristine crystal s S _

;5 250 o Z 900 5

v - O 7504 ko

‘%, 200 ::TSD :::

= gi O 6004 2

& 156 & o Piristine eoystel g S

& §m S Meencmnnn] 3 450+ 5

¢ 100 E: i E 300 3

o § & o J“« -« Hoalod orystsd &
S‘w 5048 & 3 IS Yo 2. 150 4

: 10 15 20 28 30 35 4
o § Pore size (&) 0 N2 Bi
0.0 82 04 0.8 4.8 1.8 ) 30 38 4.0 4.5 5.0

{c) Realtive pressure(P/P) {d) Kinetic diameter (A)
b ey 4100 5
B4 EEPermeance  MEERejection § £.4 Mgt Ao
i B0 e T o e By
= 8 = &1 Ca¥ .- 52
,& 3.3- E’* iE ‘ ‘u aw
- L 80 mif} 80 &
& e X B
~—n9. - {8 et
@ a0 8 @ s 8
& 2 Qs B
c o €88y o
T 0.1 ¥ S e

g o1 20 B B ggiNe o
£ N e &

Noac E {} 2 Ao BRI I SR, SRR T

<] J 3 .
a a.0 g Q.

Healed

Prinstine

Fig. 18

72 B2 8.8 5
Hydrated jon diameter (R}



WO 2021/066742 PCT/SG2020/050532

11/14
@) )
T oas e 28
- s | OB Pormesncs K Rejestion
= § &2 — ) 00
R § R R b
» { @ 36 g\t
2 i gms &
b3 £ .
8 { = e B
a8 i & 0.18 : -
g i Q 40 -2
o i o 2.4
; . & 808 2
£ Filtrate e S &
S == g -
700 B30 600 550 500 450 s&m 8 36
{c} Wavelength (s} {d} Time {h)
\ - Fesd Pt | T 090 - 420
f:'; P o 8 Pomeance - Feinction |
] 5 S p2s - . 100
- \ Feed & £
2 Y ¥ oo Lag T
5 NG o 8
& — 2. 245 i 66 «§
& 8 610 40 2
= S oos &
s Filtrate i

790 30 oo &5 son 458 apo $ OO0 o

Wa e&engm {nm} {§ ﬁmﬁg {h} .

.,
il
gy

B Farmaanes

W Rajeation
e 3

ton

Absorbance {2.0.}
g
Rejection {%)

3% 48
Time {h)

P )
o
g
¥

R Panneanon . Fapciinn
-

Absorbance (a4}

; S
4 Filtrate ...

ol

700 880 SO0 N80 SO0 450 400

a 38
Wavelength {om Time {h)

Fig. 19



WO 2021/066742 PCT/SG2020/050532

12/14
(a) (b) (©) e
ﬁsa_ggm.m,w.‘ :fmé s « N - ;_1'§§
’ N 155 F e \"Ni'-sé
N = A B
\ \ R . ETY . N h \.50 A :
g\% v \\\ 2‘3 ¥ >&,5§§%~ ; -m§
L PP S & : " la
. & e B gee® gceg
g ME 8 5

3

INDian




WO 2021/066742

./4’

R

T R
R

NRTHRN N\
N R
X

PCT/SG2020/050532



WO 2021/066742

Intensity (a.u.)

PCT/SG2020/050532

14/14
Membrane
disc -
Membrane
AN
Sample
support g () collector
Fig. 24
§\§
RN
R
N
NN
= \\S§“ - N ‘\\\\\\\\\‘s‘ \\\\\\\\ \
N
N
N
R St Y
N
N 3
.\\3\\\%&\\\\\\\\\\ % -\‘\\“S\ : ©
\\w§ §S\\\\‘“\“\\\ & N S
N e N
- §\\\x‘\\\\“\\\\\\‘\\‘\\\\\~? p Nws® N N N
b
X REY

i

::-:‘ 3 2 . RN
s ot N

Ry WM@\WW‘

kY

QW VY N

&

SN WER R TG T G vt S NA——

PR W

§
m@x\m\@\& S

30

2 Theta (°)

Fig. 25



