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fumasep®

FS-830

membrane type cation exchange membrane
appearance / colour transparent
backing foil PET
reinforcement none
counter ion H' form
delivery form Dry
thickness (dry) um 26 -32
weight per unit area g cm? 58-7,0
area resistance in 0.5 M H,SOs ” Qem’ <0,11
area resistance in 0.25 M VOSO, ¥ Qem? <0,26
area resistance in 0.25 M (V0),SO, ¥ Qcm’ <0,15
selectivity 0.1 / 0.5 mol/kg KCl at T = 25 °C % > 08
uptake in 2 M HoSOs at T=25°C wt % <12
dimensional swelling in 2 M H,SO, at T = 25 °C ¥ % <15
uptake in vanadyl sulfate at T =25°C 9 wt % <5
dimensional swelling in vanadyl sulfate at T =25°C d’ % <4
Young's modulus at 23 °C /50 % r.h. © MPa 260-320
yield strength at 23 °C / 50 % r.h. © MPa 19-27
tensile strength at 23 °C /50 % r.h. © MPa 38-50
elongation at break at 23 °C /50 % r.h. © % 90 - 150
bubble point test in waterat T= 25 °C bar =3
proton transfer rate ” umol min™! em’® > 10.000

a) measured in two-electrode cell (through-plane), T =25 °C.

determined from membrane potential measurement in a concentration cell.

b)

c) reference membrane dried over P05 in vacuo.
d) reference membrane as received
e)

determined by stress-strain measurement at T = 25°C and 50 % r.h., according to DIN EN 527-1
f) determined from pH potential measurement in a concentration cell 0.5 MHCI/ 0.5 MNaCl@ T=25°C

Fumasep-FS-930FH & ¥ Ji£




fumasep® unit FS-930
membrane type cation exchange membrane
appearance / color transparent
backing foil PET
reinforcement none
counter ion H* form
delivery form dry
thickness (dry) pm 26-34
weight per unit area mg cm? 56-73
area resistance in 0.5 M HzS0. ? Qcm? <01
conductivity in 0.5 M H;SO4 @ mS cm? >33
selectivity 0.1 /0.5 mollkg KClat T =25°C Y % >99
uptake in 2 M H;SO,at T=25°C® wt % <18
dimensional swelling in 2M H;SOsat T=25°C Y % <11
uptake in vanadyl sulfate at T = 25 °C wt % <6
dimensional swelling in vanadyl sulfate at T = 25 °C9 % <6
Young's medulus at 23 °C /50 % r.h. © MPa > 200
yield strength at 23 °C /50 % r.h. ® MPa >10
tensile strength at 23 °C /50 % r.h. @ MPa >25
elongation at break at 23 °C /50 % r.h. % >140
proton transfer rate ” nmol min-' cm? > 28000
Version ¥ 2 Valid from August 20" 2020

a)in 0.5 M HzS0a solution @ T = 25 °C, measured in two-electrode cell (through-plane), sample activated in 10 % Hz2S0s, T = 100 °C, 30 min.
before measurement

b) determined from membrane potential measurement in a concentration cell, sample activated in 10 % H:S0s, T =100 °C, 30 min. before
measurement

c) reference membrane dried over P20s in vacuo

d) reference membrane as received, sample activated in 10 % HzS0., T =100 °C, 30 min. before measurement

@) determined by stress-strain measurement at T = 25 °C and 50 % r.h., according to DIN EN 527-1, sample activated in 10 % H:S04, T =100 °C,
30 min. before measurement

f) determined from pH potential measurement in @ concentration cell 0.5 MHCI/ 0.5 MNaCI@ T=25°C

g) Changes without prior notices may apply



1.2.1 Fumasep-FS-950FH & F f&

fumasep®

FS-950

membrane type

cation exchange membrane

appearance / colour transparent
backing foil PET
reinforcement none
counter ion H" form
delivery form Dry
thickness (dry) um 45 -55
weight per unit area g cm? 82-92
area resistance in 0.5 M H;S0, ? Qem’ <01
area resistance in 0.25 M VOSO, ? Qcm’ <03
area resistance in 0.25 M (VO),SO4 * Qcem? <0,15
selectivity 0.1/ 0.5 mollkg KCl at T = 25 °C " % > 98
uptake in 2 MH,SO4 at T=25°C # wt % <8
dimensional swelling in 2 M HzSO4 at T = 25 °C % <6
uptake in vanady! sulfate at T =25°C © wt % <5
dimensional swelling in vanadyl sulfate at T =25°C 9 % <4
‘Young's modulus at 23 °C / 50 % r.h. © MPa 270 -340
yield strength at 23 °C / 50 % r.h. © MPa 19-28
tensile strength at 23 °C / 50 % r.h. i MPa 36 - 50
elongation at break at 23 °C /50 % r.h. © % 90 — 150
bubble point test in water at T = 25 °C bar >3
proton transfer rate prmol min™ em® > 8000

a) measured in two-electrode cell (through-plane), T = 25 °C.

b) determined from membrane potential measurement in a concentration cell

c) reference membrane dried over P,Os in vacuo.
d) reference membrane as received

e) determined by stress-strain measurement at T = 25°C and 50 % r.h., according to DIN EN 527-1.
f) determined from pH potential measurement in a concentration cell 0.5 M HC| /0.5 M NaCl @ T = 25 °C.

1. 2.2 Fumasep-FS—990-PKFH & F &

fumasep® FS-990-PK
membrane type cation exchange membrane
appearance % slightly brownish
backing foil PET
reinforcement PK
counter ion H form
delivery form dry
thickness um 85— 105
weight per unit area mg cm™® 13=17
Dimensional swelling X-Y % <2

IEC meq.g”’ 11-125
In-plane conductivity @ 25 °C mS.cm™ > 60
Through-plane conductivity @ 25°C mOhm.cm? < 300
Young's modulus at 23 °C / 50 % rh? MPa 500 - 1000
tensile strength at 23 °C / 50 % r.h. © MPa 30 -60
elongation at break at 23 °C /50 % r.h. © % > 20

burst test in water at T = 25 °C bar >3

a) the color of the product may vary slightly.

b) and c) determined by stress-strain measurement at T = 25°C and 50 % r.h., according to DIN EN 527-1
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1. 2.3 Fumasep-F-930-RFDFH & F &

fumasep® F-930-RFD
membrane type cation exchange membrane
appearance / colour transparent / slightly opaque
backing foil PET
reinforcement yes
counter ion H" form
delivery form Dry
thickness (dry) um 28 - 35
weight per unit area g cm™? 59-7,7
area resistance in 0.5 M HzS04 ¥ 0 cm? <0,21
area resistance in 0.25 M VOSO, ® Qcm? <03
area resistance in 0.25 M (VO),S0, Qem’ <06
selectivity 0.1/0.5 molikg KCl at T = 25 °C * % >97
uptake in 2 M H,S04 at T =25 °C © wt % <8
dimensional swelling in 2 M H,SO4 at T = 25 °C ¥ % <6
uptake in vanadyl sulfate at T =25°C o wt % <6
dimensional swelling in vanadyl sulfate at T =25°C % <4
Young's modulus at 23 °C /50 % r.h. ¢ MPa 290 - 340
yield strength at 23 °C / 50 % r.h. s MPa -
tensile strength at 23 °C / 50 % r.h. © MPa 37-49
elongation at break at 23 °C /50 % r.h. & % 80— 150
bubble point test in water at T = 25 °C bar >3
proton transfer rate " pmol min™ cm? > 7.500

a) measured in two-electrode cell (through-plane), T = 25 °C.

b) determined from membrane potential measurement in a concentration cell

c) reference membrane dried over P;Os in vacuo.

d) reference membrane as received

e) determined by stress-strain measurement at T = 25°C and 50 % r.h., according to DIN EN 527-1.

f) determined from pH potential measurement in a concentration cell 0.5 M HCI /0.5 MNaCl @ T = 25 °C.

1.2.4 Fumasep-F-1850FH % F &

fumasep® F-1850

membrane type cation exchange membrane

appearance / colour transparent, colourless

backing foil PET (white)

reinforcement none

thickness (dry) pum 45 - 50

weight per unit area mgcm? 9.9-10.9

area resistance in 0.5 M HzS0; ® Qem’ <03

conductivity in 0.5 M HSO4 ® mS cm’” 17.8
selectivity 0.1 /0.5 mol/kg KCl at T = 25 °C ® % >99

uptake in 2 M H;SO4 at T =25 °C ° wt % 6
dimensional swelling in 2 M H,SOs at T = 25 °C ¢ % 4

uptake in vanadyl sulfate at T =25°C© wt % 3
dimensional swelling in vanadyl sulfate at T =25°C 9 % 4

Young's modulus at 23 °C / 50 % r.h. © MPa >230

yield strength at 23 °C / 50 % r.h. © MPa 8-12

tensile strength at 23 °C / 50 % r.h. @ MPa 24-30
elongation at break at 23 °C /50 % r.h. © % 360 -390

a)in 0.5 M H;S0, solution @ T = 25 °C, measured in two-electrode cell (through-plane), sample activated in 10 % H;SQO,, T =
100 °C, 30 min. before measurement.

b) determined from membrane potential measurement in a concentration cell, sample activated in 10 % H.SO,, T = 100 °C, 30
min. before measurement.

c) reference membrane dried over P,Os in vacuo.

d) ref ce membrane acti d in 10 % H,S0,, T = 100 °C, 30 min. before measurement.

e) determined by stress-strain measurement at T = 25°C and 50 % r.h., according to DIN EN 527-1, sample activated in 10 %
HzS0;, T =100 °C, 30 min. before measurement.




1.2.5 Fumasep-F-10120-PKFH & F &

fumasep® F-10120-PK
membrane type cation exchange membrane
appearance / colour transparent, colourless
backing foil PET foil
reinforcement PK
counter ion H-form
delivery form dry (non-activated)
Lot No M28571505
thickness (dry, as received) pm 120 — 135
weight per unit area mg cm™ 25

IEC (ion exchange capacity) meq g’ 0.79

area resistance in 0.5 M H>S0, ¥ Qem? 0.33
conductivity in 0.5 M HpSO4 ¥ mS em” 54.4

area resistance in 0.5 M H.SO4 and 0.4 M VOSO, Qem? 0.98
conductivity in 0.5 M H,SO. and 0.4 M VOSO, ¥ ms cm’”! 18.1
selectivity 0.1 /0.5 molikg KCl at T = 25 °C? % 95

uptake in 2 M HpSO4 at T =25 °C © wt % 13
dimensional swelling in 2 M H.SO4 at T = 25 °C ¢ % 4

uptake in vanadyl sulfate at T =25°C ¢ wt % 10
dimensional swelling in vanadyl sulfate at T =25°C” % 2
Young's modulus at 23 °C / 50 % r.h. © MPa 660 — 830
yield strength at 23 °C / 50 % r.h. © MPa -

tensile strength at 23 °C /50 % r.h. ® MPa 35-36
elongation at break at 23 °C / 50 % r.h. @ % 38-42
bubble point test in water at T = 25 °C bar >3

a) measured in two-electrode cell (through-plane), sample activated in 10 % H:SO., T = 100 °C, 30 min before measurement.
b) determined from membrane potential measurement in a concentration cell sample activated in 10 % H,SO,, T = 100 °C, 30
min before measurement.

c) reference membrane dried over P05, sample activated in 10 % H,SQ., T = 100 °C, 30 min before measurement..

d) reference membrane stored in solution for 24 hrs, sample activated in 10 % H:S0s, T = 100 °C, 30 min before measurement.
) determined by stress-strain measurement at T = 25°C and 50 % r.h., according to DIN EN 527-1

measurement.
1.2.6 Fumasep-F-10120FH % F &
fi * F-10120
membrane type cation exchange membrane
appearance / colour transparent, colourless.
backing foil PET foil
none
counter ion H-form
delivery form dry
weight per unit area mg cm-2 2.4
thickness (dry, as received) pm 114 - 124
IEC (ion exchange capacity) meqg’ 0.88-0.91
area resistance in 0.5 M NaCl ¥ Qem’ 0.79
in 0.5M NaCl ¥ ms em” 143
selectivity 0.1/ 0.5 molkg KClat T =25 °C” % 93-94
uptake in Hz0 at T = 25 °C in H-form Wt % 24
swelling in Hz0 at T = 25 °C in H-form f % 13-14
Young's modulus at 23 °C /50 % r.h. MPa 205-218
yield strength at 23 °C / 50 % r.h. * MPa 9
tensile strength at 23 °C / 50 % r.h. © MPa 27-31
at break at 23 °C /50 % r.h. * % 235-211
proton transfer rate " i i 6910
bubble point test in water at T = 25 °C bar >3

a) measured in two-electrode cell (through-plane), sample activated in 10 % H,SO..
b ined from potential in i

min before measurement
©) reference membrane dried over P;Os in vacuo,

T =100 °C, 30 min before measurement.
cell, sample activated in 10 % H;SOx, T = 100 °C, 30

d) reference membrane dried, sample activated in 10 % H;SO,, T = 100 "C, 30 min before measurement.

Y

HS0,, T = 100 *C, 30 min before measurement.
) ined from pH potential ina

10 % H,SQ,, T = 100 °C, 30 min before measurement.

at T =25°C and 50 % r.h., according to DIN EN 527-1, sample activated in 10 %
cell 0.1 MHCI/ 0.5 M NaCl @ T = 25 °C, sample activated in
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