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Abstract ‘ Results and discussion ~ Materials and methods
Inverse gas chromatography (IGC) is a resourceful technique | | Preparation of the BC membranes

that evaluates the materials surface properties. The current Surface energy
work emphasizes the use of IGC to evaluate the surface

m Dispersive Component M Specific component

Oven-dried BC (OD-BC) was obtained by placing a wet BC

ohysico-chemical changes during different bacterial cellulose Regarding_the BC/PANI nanocom_posites, a_substaqtigl increas_e inthe 2507 membrane on the oven at 40 °C. Drained BC (D-BC) was
(BC) processing methods as well as upon polyaniline (PANi) ys' values is observed upon PANi mcorgoratlon. This increase Is due to ol obtained through manual pressing, while freeze-dried BC
incorporation. The processing methods caused changes in the the PANI presence which has high Vs value when compared to the - (FD-BC) was obtained by freezing followed by freeze-drying.
BC surface group distribution, where upon freeze-drying and different BC matrlxeg. Slmllarly, Vs follows tr_\e_ same Increase. E _ For regenerated BC (R-BC), an oven-dried BC was cut into
regeneration a more acidic behaviour Is obtained, when Throughout the anal_ys!s of both dispersive qnd specific compor_lents of : small pieces and added to a solution of LICI 8% (w/v) In
compared to oven-drying. Through freeze-drying the the surface energy, It Is observed changes In the surface reactivity of dimethylacetamide, obtaining a BC concentration of 0.5%
structural pore preservation Increases the BC porosity, the_ dlfferen_t BC mag:z;e s, as well as th? resu|t|r_1g n5‘”0(?0”1[308Ite:c,. g 100 | (w/v). Then, it was placed in an oil bath at 110 °C during 1 h
whereas through regeneration the porosity decreases This way, different ys™*® values were obtained, which through Tukey’s followed by sonication during 1 h at room temperature. The
compared to BC  oven-drying. Regarding the post hoc analysis, four groups are observed: (1) BC matrixes, () 7 &8 K §&& mixture stired overnight, obtaining a clear viscous solution.
nanocomposites, the overall properties evaluated by IGC drained BC/PANI nanocomposites, (iil) regenerated and freeze-dried
were significantly changed. The y£°t increases up to 150%, BC/PANI nanocomposites and (iv) PANI powder. " "ODBC FDBC REBC PANi DIS  FDIS RIS DES  FDES PANi synthesis conditions
Indicating a more reactive surface In the nanocomposites. Aci

cid-base character
Also Is observed a 7-fold increase in the K, /K, and a less “ All polymerization reactions occurred under 24 h and under
porous surface. Hence, the current work highlights the use of " ODBE RIDBE . . . s - low stirring (<100 rpm). The membranes were washed
P _ bi oot ] t uate the phvei Fermical =R-BC mWPANi With PANi incorporation into BC, the AG.” of ethanol increases more 3 " J : pm). d be ob 4 Th )
) a5 a Vid dgﬁec Tgug Og.‘]i?‘ u?e ¢ physico-themica ¥ uD-IS  BFDIS significantly when compared to tetrahydrofuran, suggesting a higher t orcl)l_Jg glunctll no aggregat(;es_ cdou 4060?3 SZNBGC.' AN?n, the
changes upon direren MOGITICALIoNs. GRS BRES increase of the basic character at the surface of BC-reinforced resufting blends were oven dried at ' AT NASS

1 FD-ES -

ratio of 0.10, as well as a Ani:HCI:APS molar ratio of 1:1.2:1

From the K, /K, ratio, PANi presents the expected basic character vv\</as empI(IJyezddlfzollowmg the optimal conditions reported by
(K, /K, of 3.46) as a result from the presence of amine groups. With PANI ang et al. ( )-

The synthesis of new nanocomposites, where it is explored o \ _ _ 'S _ i oolvmerinat
g Introduction onto the I_BC rT_latrlx_es, the B_C surfac_e acidic behavu_)ur In situ polymerization  Ex situ polymerization o nsl’l;‘g‘(’:’:c‘;";zja‘t‘l’;‘n
(K,/K, 0.75 and 0.55) is shifted into a basic behaviour (K, /K, ranging

new behaviours and functionalities, is of great importance. 1 Malw-l i
| I ] from 1.88 to 3.77), corroborating the fact that the PANI polymer can be

An array of advancements into functionalizing bacterial

cellulose (BC) are presented In the literature. These new | |

materials need to be extensive|y characterized in order make Tetrahydrofuran | Ethanol Ethyl acetate  Acetonitrile found at the nanOCOmpOSite surfaces.
them suitable for the new application as new materials.

nanocomposites.
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Introduction |

Bacterial cellulose/Polyaniline (BC/PANI) nanocomposite Is Surface morphology BC processing methods ” ™ by
a _spemal type of BC—_re_mforc_ed nanocomposite, with the_ In terms of morphological analyses, the Sgc; of the different BC matrixes G ool b bl s ’ g B Dissolved BC
gblllty to conduct electl_rlc_lty. With the mcorporﬂtlon of PAI;“ is drastically reduced (64-85%) with PANi incorporation. This was due to " &V 5C matix Aniline APS [ (DMAC/LICI) + aniline
Isrt]:r)tit]hge i(;tenrie:\\l/vodrllj’e Ittc;stz)épeccrjzggz(zvei;al tﬁeanegs(tezbtl(i)sr:eg the _obstruction of the BC pores, which not only decreased the area Regeneration Oven drying Freeze drying
Intermolecular forces. Making use of a set of conventional available for pr_obes fo access but also makes harder for Probes to Cross m—
_ _ ' the sample. This was corroborated by the morphology Indexes assessed  PANi incorporation rea Y _ _
analysis techniques, Alonso E. et al. (2017) observed that the using different non-linear alkanes, where for cyclooctane, a decreased FEFE The current work shows that IGC Is a powerful versatile
BC membrane and polymerization method affected the final e e - e B LIV i NS DY iy | i i
| POTymet . surface availability is observed, shifting from an adsorption (BC technique, used as an alternative to the recurring usual
properties of the new BC-reinforced material.. ~ matrixes) to a steric hindrance (BC/PANi nanocomposites) behaviour. E e characterization techniques. Changes with the BC processing
The current poster represents the logical continuation of our I situ Ex situ methods were more evident in the morphology results,
work, evaluating the changes occurred onto BC with the : ? I s obtaining a more porous BC when freeze-drying, while
different BC processing methods and PANI incorporation by ODBC obtaining a more compact material upon BC regeneration. By

Cluster analysis

IGC at a chemical level through the surface energy, energetic
profile and acid-basic surface character and at a
morphological level through the BET surface area, diffusion e
analysis and morphology indexes from the non-linear
alkanes. This way, the current work aims to use IGC as a
viable alternative to other techniques used to surface NE&
characterization, regarding the physico-chemical changes
occurred onto BC during the BC processing methods as well

oven-drying BC, a rougher surface is observed. PANI
Incorporation led to significant changes in the BC properties,
where the highly energetic and basic properties of PANI were
observed in the BC/PANI nanocomposites. Moreover, the BC
pores were obstructed due to PANI incorporation, which are
supported by the increase in the morphology indexes by the
different non-linear alkane probes. The cluster analysis,
demonstrated that the IGC not only was able to evidence

R-BC

Cluster analysis was performed in order to obtain meaningful visual data
through the similarity between the samples, using only the IGC data. The
Sneath criterion (dashed line) and the agglomeration schedule were used
to determine the number of relevant clusters. It is observed that the
samples cluster into two groups: BC matrixes and BC/PANI
nanocomposites. The resulting clusters represent meaningful information,

D-IS

D-ES

e B e Tl e

as through PANI incorporation using different polymerization e 'nrz;?t'?r?fltl:]:rfct:éough PANI incorporation the BC surtace properties are changes upon PANi incorporation, as it also evidenced the
methods. s greatly | effect of the polymerization method.
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