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MESSAGE FROM THE RECTOR

On behalf of Sylah Kuala University (Unsylah), 1 would like to
extend my warmest welcome to all participants to the Annual
Intemational Conference of Sylah Kuala University 2011 (AIC-
UNSYIAH 2011).

Sylah Kuala University Is the largest and the oldest national
university in Aceh Province, Sumatera Island, Indonesia. The
university was established on June 21st, 1961, The establishment
of UNSYIAH was driven by a spirit to forrn an institution to bring
the Acehnese to become educated, knowledgeable and pious to
God Almighty.

o UNSYIAH has a vision to establish itself as an Innovative,

Iindependent, and outstanding university In terms of the

development of sclence, technology, humanities, sport and arts, in order to produce
qualified graduates who highly honor moral and ethical values,

This year, UNSYIAH has hosted a series of events commemorating fts 50th anniversary. As
part of the celebration, the university held an Interdisciplinary academic confersnce
between of November 29-30, 2011. The conference included plenary addresses, oral &
poster parallel sessions and a tsunami/historical sites tour.

I would like to thank our keynote and invited speakers for their time and support for this
conference. [ am excited to witness such development In the research scene.

Lastly, I would like to thank the Organizing Committee for their hard work in making this
event successful, To all partidpants, I wish you fruitful interactions with your peers and our
foreign friends as well as, an enjoyable stay in Banda Aceh.

Thank you.
Sincerely

Professor Dr. Darnl Daud, M.Ed
Rector of Sylah Kuala University



MESSAGE FROM THE CHAIRMAN

1 would like to take an opportunity to warmly welcome all the
particlpants of the Annual International Conference of Sylah
Kusla University 2011 (AIC- UNSYIAH 2011) to Banda Aceh,
Indonesia.

This conference was organized by The Sylah Kuala University
Research Institute. The Institute Is honored to host this
distinguished and meaningful event, This conference signifies
yet another achlevement by the Research Centre In bringing
together scholars from all over the world to promote scholastic
work. It Is alse In line with the University's commitment to the
advancement of knowledge through pursuing sdentific
discoveries and technological innovation,

The response for the conference has been overwhelming. We are glad to have received
abstract submissions and approximately 180 papers from 9 countries, however due to
limitation of time slots only about 107 papers will be able to be presented. Among the
participants, there are not only experienced experts and researchers but also postgraduate
students from emerging areas such as agriculture, marine and fisheries, blology and
chemistry In general, health scences, law and politic, education, history and economics.
The presented papers have been published In three different chapters; Ufe Sdences,
Sciences and Engineering, and Education and Soclal Sdences.

We hope that participants will exploit the great opportunity provided by this conference to
link with some of the world's best minds and establish collaborative ties. We also hope that
it will spur Inspirations for more innovative ideas. We look forward to welcoming you In the
Annual International Conference of Syiah Kuala University 2011 and wish you a pleasant
and enjoyable stay in Banda Aceh.

Thank you.
Sinceraly

Dr. Musrl Musman, M.Sc
Chalrman/Director of Sylah Kuala University Research Institute
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Preparation of asymetric cellulose acetate
membrane by phase inversion method of cellulose

pulp from wood of sengon (Paraserianthes
falcataria)

C. M. Rosnelly

Department of Chemical Engineering, Syiah Kuala University, Banda Aceh 23111,
Indonesia. Corresponding author: cutnelly@ymail.com

Abstract: Cellulose acetate ultr=filtration membrane Is one of kinds process of membrane which has besn ulilized
in separation and purification processes, Cellulose acetate can be obtained from acetylation of ceflulose Sengon
wood {Paraserianthes falcatariz). Wood Sengon was used becausa |t has potential as & raw material. Thare are
three steps of cellubose dlacetate manufacturing process: (1) activation of cebulose using acetic acld, (2)
acetylation using meetic anhydride s reactant and sulfurlc acld as catalyst, (3) hydrolysis, At each sperating
procass was chserved at 50°C, Preparation of esBulase dlacetate membwane using phase Imversion methode by
addition of cellulose diacetate as polymer; N,N-Dimethyl formamide (DMF) as sslvent, water as non-solvent, and
Falyethylene glycd (PEG). Membrane pore sire was determined by measuring Meleculsr Waight Cut OFF (MWCD)
using Dexiran and Bovin Serurn Albumine (BSA) 88 standard salution, Membrane morphology was abserved by
Scanning Electrone Micrascope (SEM). Cellilase acctate of acekyl content of 30.65% and numbsr averags
malecular weight 130,221 Da was abtalned 30 minutes of activatian time; one hour acstylation, and 15 hours
hydrolysis. The sddition of PEG praduced a thickner layer and suppress the formation of macrovold, SEH analysis
shows 2 denser structure membrans morphology with bester reguiarity of pore shape. The resulting membranes
which were coagulated at lowar termperature shows derse stredure, High fux with lew refection obtained from the
membrane with grester porosity aad pore distribution. WWOD determination wias based on the value of BO%
rejection of dextran and BEA standard solution and the abtalned pore size ranges chtained < 67 kDa, and is st
categorized as wlirafiltration membrane.

Key words: Paraserianthes falcatana, cellulase diacetate, inversion, ceflulise diacetate membrane, ultrafilration,

Introduction

Membrane Is semipermeable barriers that separates two phases and restrict the transport
of various substances in a specific way (Strathmann, 19%0). In recent years, membranes
and technology of membranes have grown from a labory scale. To day, technology of
membranes are used on a large scale such as medical care/ medical industry (hemadialysis,
purification of enzymes, antibiotics, etc), food industry (concentration of fruit juice, sugar
purification, waste water treatment, etc), other industries (desalination and salt production,
waste water treatment dan recovery of valuable, etc.) (Shibata, 2004).

Technalogy of membrane more efficient and economical because the processes are
faster, low energy consumption, operation at mild temperatures, the non-addition of
chemical products (Mulder, 1996; Countinha, 200%). In Indonesia, utilization technology of
membrane s not to develop In good because the materials of membrane is very difficult to
find, Cellulose acetate sultable as membrane materials becauss Is an environmental friendly
substance, Cellulose acetate can be Tound frem acetylatlon process of cellulose. In
Indonesia, Sengon plant Is many grow and fast growing species and has potential as a raw
material fram s high ceflulose content. Cellulose from wooed pulp of Sengon
(Paraserianthes falcatarla) had be used for making membrane (Rosnelly et al., 2009,
2010),

Material and Methods.

Materials

Cellulose acetate (CA) used as the membrane forming palymer (acetyl content 39.66% with
molecular weight of 130,221 Da) was produced from erlier researcher by activation,
acetylation, and hydrolysis of wood sengon. The solvent used was dimetyl formamide
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(w47 ) war proqured from Merck snd waler as non solvenl. Poroging agent used was
polvethviene giycol 1450 Da (PEG) was procured from Sigma. Both of Dextran §2 kDa and
Pewin Serum Alsomin 67 kDa were procured from Sigma,

Preparation of solvbion pelymer and preperation of membrane

Solution of CA was prepared by disselving in precence and absence of paroging
agenl PEG 1450 Da in 2 polar solvenl DMF. Cellulose scetale was added in ratio 1:3; 1:4;
1:5, 1:% respect to DMF while PEG 1450 Da was added 20% with respect to the weight of
CA. Mechenical stirming was did in Nesk for 2 br al room temperature until the CA and PEG
were entirely dissohved to form @ homogenous solution (dope solution) (Modification of
Mahendran e al., 2004; Chou et al.. 2007)

hsymetric membrane are generally prepared by the phase inversion, Dope salution
then cast on a glass plate ol & 0,2 mm thickness and ks left to evaporate time for 30
seconds, Newt, the glass plate were immersed into the coagulstion bath (15°C' room
temperature, S50°C) and teft until the gelled membrane fermed and preserved in pure water
before chargcterization (Medification of Mahendran et al,, 2004; Chou et al.. 2007). The
morphology of membranes was examined using a Scaning Electron Microscope (SEM) 154 -
E310 LY, Jeol Japan, The experimental setup for measuring Mux and retention of standard
solution [destran and BSA) for CA membrane were carried ouat in the ultrafiitration
imetrumente, The feed was held in a trans membrane pressura (AP) of 1,2 bar and was
recirculated 2t & Mow rate 34 L'hr, The flux was determined when the flow rate stabilized,
The pore size distribution was determined using dentran (12 kDa) and BSA (67 kDa) with
concentration in the feed solution was kept at 200 ppm for each solution, Malecular weight
eut-off [MWCO) is 2 pore characteristics of membrane Iz related to rejection for a given
malecular weight of a solute above BO% [Mahendran et al.., 2004). The concentration of
dextran and BSA were determined using UV-spectrophotometer, The fux (Iw) was
calculated by the following equation (Mulder,1996):

W=V /(A AL (1)
Where !

Jw = water/solution flux (in L/m®.hr)

v = guantity of permeate collected (in L)
At = the sampling time (br)

& = the membrane area (m?)

The retention R was calculated as follows (Mulder, 1996);
%R = [ 1 - Cp/Cl] x 100% (2)
Where Cf and Cp are the solute concentration In the feed and permeate.

Results and Discussion

Membranes be obtained from a homogenous solution (dope solutien) In ratiel:6 of CaA
respect to DMF, Before characterization, compaction of all the membranes at a higher
pressure than the operating pressure were did to obtain a steady state lux and need abaut
30 minutes for compacting. Flux of all the compacted membranes were measured after an
initial stabilization period 10 minutes,

Analysis of SEM the membrane morphology shows an asymmetrical structure
congisting of & dense top-layer and a porous sub-layer. The top layer farmed first when the
casting solution was immersed in water coagulation bath., Molecules of CA at Interface
aggregate rapldly so that the dense skin formed when the solvent of DMF desolvates rapldly
into the water coagulation bath (Young & Chen, 1995; Javiva et al. 2008). Membrane with
addition of PEG shows a denser structure of membrane morphology with better regularity of
pore shape, so has a better pore density (porosity) distribution of large and visible pores.
Macroveld formed for membrane without addition of PEG. Poroglng agent PEG can Increase
the viscosity of the solvent so thal affinity solvent with non solvent more slowly. The
macroveld gradually disappeared with additisn PEG (Chou et al., 2007). At the higher of
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water coagulation bath temperature, the structure of membrane morphology 5 more
tenuous with a bigger pore size and greater number of pores so large porosity and pore
distribution because diffusion of DMF into the water coagulaltion bath more faster. Analysis
of SEM can be shown in Figure 1, Figure 2, and Figure 3.

(@) (b}
Figure 1. Asymetrical structure of membrane: (a) dense top-layer (2000x); (b) porous
sub-layer {300x%, room temperature of coagulation bath].

(a) (b}
Figure 2. Structure of membrane [(500x%, room temperature): (a) without PEG;
(b} addition PEG.

(a) (0)
Figure 3, Structure of membrane respect to temperature of water coagulation bath (500x):
{a) 15°C; {b) room temperature.

Higher temperature would strongly affect the flux performance of CA membrane
because affinity between solvent of DMF and nonsolvent of water very strong. Higher PEG
conbent would lead to higher flux because PEG is a pore-forming that creates pore in the
polymer matrix of CA go that size of microperes Increased. Conservaly, rejection of all
membranes would lead to lower with Increased the content of PEG (Chou et al.. 2007). High
flux with low rejection obtalned from the membrane with greater peorosity and pore
distribution, The result of Aux and rejection for all membranes as shown in Table 1,
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Characterization of membrane can be obtained by the pore size or molecular weight
cut-off (MWCO) value which is obtained by measuring the retention of macromalecules with
molecular weight, Cellulose acetate membranes In precence and absence PEG had the
MWCO of 67 kDa although there was found the different of the rejection value. While the
MWCO Is based on BO% of solute rejection, so that all the membranes had the same MWCO
and still categorized as ultrafiltration membrane,

Table 1. Effect of varlous content on the membrane performance

Coagulation Flux of Flux of Flux af Rejection of Rej action of
PEG bath water Dekstran B5A Dextran BSA
(MW)  temperature 12.000 67.000 Da
0O mtem)  (Untpm) (Ui Cpi00 (O70E0R)
(%)
Murni 15 5344 49 £ 4 43+ 2 5654+ 43 84264
Sk 0 T4 4B 5944 5B £ 4 S48 +4.1 78.7+59
50 05 &7 Bl=g ES& 5§ 535404 T4.7 %56
1450 15 96 = 10 B3+ 6 FL 60,9 £ 4.6 B5.6 £ 6.5
Da k1] 121 % 13 g5 4 7 Bi&h 559+42 799+58
S0 129 £ 14 119+ 59 103+ 8 50.9 £ 1.9 75.7 £ 5.7
Conclusions

Cellulose acetate of acetyl content of 39.66% and number average molecular weight
130,221 Da used for preparating of membranes with ratlo of CA respect to DMF is 1:6.
Membranes with the addition of PEG produced a thicker layer and suppress the formation of
macrovold. SEM analysis shows a denser structure of membrane merphology with better
regularity of pore shape, so has a better pore density (porosity) distribution of large and
visible pores. Coagulation at highar temperatures produced a thinner laver. The structure of
membrane morphology IS more tenuous with a bigger pore size and greater number of
pores so large porosity and pore distribution. High flux with low rejection obtained from the
membrane with greater porosity and pore distribution. MWCO determination was based on
the value of 80% rejection of dextran and BSA standard solution and the obtained pore size
ranges obtained £ 67 kDa, and is still categorized as ultrafiltration membrane.
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