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SCIENCE & IMPACT

Context Aims
. Bi-oethanol dehydration l_1§ing pervaporation process is cc.)nsid.er.ed gs more @ To study the characteristics of Sorption Diffusion Desorption
flexllble,I cle_aner jmd requiring less energy than azeotropic distillation and dense nanocomposite membranes 21%ese
molecular sieves [1] based on PVA and CNC according A
= During the last decade, considerable efforts have been put in the development to the S(?Fp’[lOﬂ-dlfoSlOﬂ -
of innovative membranes in the quest of better chemical, hydrothermal and mechanism.
mechanical stability and optimized perm-selectivity perfomances [2]. | | PVA
& Different techniques were used :

= With the increasing drive towards the valorization of environmentally friendly thermogravimetric analysis, M
biopolymers, the use of cellulose nanocrystals (CNC) as nanosized differential scanning calorimetry, OH
reinforcements in PVA has attracted considerable attention to replace the morphological and mechanical
traditional mineral fillers and take advantage of the large specific surface area analyses, sorption and | ﬁn‘
and interesting mechanical properties of CNC [3,4]. pervaporation experiments. \ oH /

Material & Methods
&® Membrane preparation: & Pervaporation experiments:
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@® Thermo-gravimetric analysis
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« Heating rate = 10° C.min"’
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° Temperature range. 25 C = .HDSC anaIySIs1 0° C 1 ( 0 C S em rar;)e ger ormances PID diagram of the laboratory-scale pervaporation unit
° « Heating rate = 10° C.min"" (50° (i n ) .
iSQGHCS;ile properties 250° C) Flux 1< ]1 m Z. (pl,f plfp ) Pl (p[’f pl:p)
* Using the UNI ISO 527-3 standard » Cooling at 5° C then annealing U= A 0o i oo e s e el pressur of component,inthe foed s
A= membrane surface area S;= sorption coefficient P;=permeance t= permeation time
m m 250+
Results & Discussion
‘/T\ 200
® PVA membranes with CNC loading levels between 3 and 30% w/w were §°
successfully prepared. Average thickness was about 355 um. b Y = MetOH
T o) E = EtOH
= DSC results showed that CNC loading did not change Tg (about 55° C)and . VMembrane permeability decreased at 3% g o0
- o CNC for EtOH but remained constant for =
crystallinity degree (about 40%) S
1204 MetOH =
.f 0-
100 — 0 3 15
| “‘ CNC loading (% w/w)
' - 3 80 _
B TGA analysis data ShOW'. =%y B Diffusion coefficient data show: 0
« CNC were decomposed prior to § . , , 700 1
g 60 * Higher values for MetOH than for EtOH. |
the PVA = _ = 600
| N Indeed, methanol has smaller molecular size. @ = MetOH
. 1t 401 VA AR —— S = EtOH
Thermal decomposition OT [ % -ve A  For both EtOH and MetOH, D decreased ¢ 400
PVA/CNC membranes shifted | —— PVA+15% CNC N . . S =
towards lower temperature 20/  —— PVA+30% CNC N with the increase of CNC loading: < 00
P [ 1= - tortuosity effect = o
%0 10 20 a0 40 S0 60 100-
Temperature (°C) 0 -
0 3 15
. S : : : : CNC loading (% w/w)
B Tensile properties: CNC loading improves the mechanical resistance
200 - 140 - B Sorption coefficient data show: kAQ 5
S ~120 - I  Higher values for EtOH than for MetOH 120 -
S oo = 00 - I . except at 3% CNC loading level. T 100 .
~ et o = Me
g o S 80 - * Smeton < Seton €ven though MetOH is more 7 ° . EtOH
‘é 20 - 5 60 - hydrophilic than EtOH. 9 060
> 601 3 40 - * S0y Was the lowest at 3% CNC: this loading @ "
s 40 o : - 0.20 -
> 20- = 20 - level is close to the percolation threshold.
. 0 | | * At 15% loading level, CNC aggregates would o 0 3 s
0 > o 0 3 . limit the sorption capacit CNC loading (% wiw)
CNC loading (% w/w) CNC loading (% w/w) P Rl 917
® PVA membranes with 15% CNC proved to be stable during pilot plant trials. MW (g.mol) 'E'E:;og ng'scg’)'
The total fluxes obtained for PVA and PVA/CNC membranes were quite the ~
same (9.5 106 kg.m2.s) and compare well with commercial PVA membranes. Ethanol #J 46.07 -0.14
- Meth I J 32.04 - 0.63
Conclusion & Prospects ehane” 5
4 CNC allow for increase of mechanical stability of PHV membranes Water Sat 18.02 --
@ Optimization of CNC/PVA permeability and long term stability by adapting CNC content [1] Kaminski W., Marszalek J. Ciolkowska A 2008_ Chem. Eng. J. 135 95102

[2] Wee S. L., Tye C. T. and Bhatia S. 2010. Sep. Purif. Technol. 71:192-199

# Reactive CNC surface allows for surface grafting to obtain higher compatibility 41 Moanty A 1. Drasl, LT Misra M. (2009). Polym. viat. SGi. Eng. 1. 88: 6051,



