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INTRODUCTION
Leethiaral o g 2 = F E Y Recent studies ahout biocide i by adsorption onto inorganic materials indicate that this
bemd-spacu';::i:'ddu nd afe’::r_;nw ch as antis nﬂ:ﬂeﬁm icides, \‘\ dure could be appropriate for ob a long-term protection from fungal attack to environmentally exposed
and prese es such a ep Erici : pri ot | stack ienirvmmen et
shimiddes and fungicid bhased biacides b ‘ effects \ £ paints. The supported biocide could be released only on demand use adsorption inleractions between the

4 2 A 3 5 \| 2dsorbate molecules and the inorganic matrix render the biocide less resistant to leaching. In this study, mesoporous
pecformance far microbial control in variaas ipdustria} applications. , Y silica materials were proposed as new hosts for stabilizing isothiazolinane-based biocides. In the search of an
Ih“ 3 be ;E ?nehr:nv .dﬂll:! Td q;:e:a.ceﬂmt pe_r[n:-mancz, b i effem;?:;;s ;j enhancement of the QMIT/MIT stability. in this work the biocde encapsulation in SBA-15 and MCF mesoparaus
L“ = £ en & rees m gartioss Pmdu'?' lnm‘mp_ah s ; { materials was proposed. The enhancement of the biocide stability was analyzed in terms of obtaining a delayed

I, herma) =% above 40%C and instabdlity in strong 7 iocide d dati inimizing the disad, ges assodated with hydrolysis at high pHs and decomposition at

alkaline media (pH28B) could affect its preservative properties f! ey s a0°C,

SYNTHESIS OF MATERIALS CHARACTERIZATION

SEM and TEM images of SBA-15 and MCF

SEM image showed that the S8A-15 sample consisted of rod-ike sub-particles of
relatively uniform size 2 um in diameter and 1416 pm in length (Fig. a}. in the
other side, a change in the morpholagy of the particles was attained by adding
mesitylere to the synthesis mixture; the MCF sample exhibited spherical

g isting of rounded particles of about 4-6 pum in size (Fig.b). TEM
images d the. two-di i hexagonal structure {pémm) of $BA-15-
type materials and showed an ordered-arrangement of cylindrical pores (fig. c}.
In the case of MCF, the structural regularity was completely lest, TEM images
show interconnected disordered, oval shaped pores (Fig.d).

gen adsorption/d ion isoth ol 5BA-15 and MCF before
and after biocide adsorption

All the studied samples exhibit Type IV isotherms according to the
IUPAC dlassification. The SBA-1S sample shows a type Hi
hysteresis loop, which is Sated with P jal:

consisting of well-defined cylindricalike pore channels. A very
sharp d branch was regi: § for MCF, Hy is foops
of this type are given by more complex pore structures In which
nelwork effects are important. The very steep desorption branch
observed can be attributed either to pore-blocking/percalation in
anastow range of pore necks or to cavitation-induced evaporation

Sample SBEY |m¥/g] | PoreVol. [an¥/g) | Pore stze (nm} 9% loaded The textural R?:raciﬂisﬁm of the

hetized so are ized in

SBAIS B 048 6.1 the Table. it could be noted that after

MCF kil 0.7t 13 biocide adsorption on both SBA-15 and

MCF, a significant reduction in the

i =il LE 2 L surface area, pore volume and pore size
MCF/bla 261 063 1214 27 achatred

As it is shown in the figure, the release rate for both materials exhibits two
steps, the first one is a fast delivery followed by a second stage where there s
aslower delivery rate.

The retarded release abserved as the pH increased could be explained on the
basis of strang CMvIT/MIT- p solid i ions as a result of van der
Waals and electrostatic forces. Taking Inta account that the point of zera
charge of both matrices is evidenced at very low pH values {which is about
4.3}, the higher pH values of the leaching solution would faver a balance of
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k: " negative charges on the surface of the siliceous materials. Then, as the
mixture to 1.5 9% of ] b alkalinity of the medium increases, there would be a greater avaiability of
S-chioro-2-methyl4 jazolind-one and 4 : sllancl groups that can interact with the pasitive ring and methyl group of
y Z-methyl4 isothiarolin-3-one i,. i both bigcidal molecules (CMIT and MIT). The ring and methyl group of the
3 In an approximate ratio of 3:1 Vi ‘*‘ i Biacide contribute to stabilize the negative charge of the silica surface.
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The effective biadide loading was reflected in the IR spectra by the presence
of the stretching vibrations bands of C-H at 2940, 2890 and 886 em? and

53 §2e2 bending vibrations bands of C-H observed in the range 1450~1390cm-1, The
‘ 2 band around 600 cmt is due to C-Cl stretching.
i o The figure corroborated the presence of biocide inta SBA-15 and MCE. In all
3 -} cases, the shoulder around €70 e corresponding to the C-Cl stretching
§ i appears in the FTIR spectra. This fact confirms the presence of CMIT into the
'\f“ siiceaus material even at temperatures higher than the thermal
i decompasition temperature . Then, hiocide encapsulation allows retarding
T L the fast thermal decompositian above 402C.
d CONCLUSIONS
Release tests in aqueous media indicated that the CMIT/MIT concentratian in the leaching solution depends on the of siliceous rial, being the highest obtained values when disordered
ices were used, Silicas i | disorderi

3 g seem to be the most effective matrices for fast release whereas ordered matrices were mare suitable for biocide encapsulation, The stability of supported|
biacide in strong alkaline media and its sensitivity to temperatures higher than 402C were also studied. Results indicated that higher PH values of test solutions slightly delayed the hiacide delivery. Additionally, test up|
to 55 C corvol d that biocide ion allowed ding the fast thermal d ition of CMIT.




