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Some recommendations suggest keeping the shank as vertical as possible during the barbell
squat, thus keeping the knees from moving past the toes. This study examined joint kinetics
occurring when forward displacement of the knees is restricted vs. Either the knees were
permitted to move anteriorly past the toes unrestricted or a wooden barrier prevented the knees
from moving anteriorly past the toes restricted. For the unrestricted squat, knee torque N.
Restricted squats also produced more anterior lean of the trunk and shank and a greater
internal angle at the knees and ankles. The squat technique used can affect the distribution of
forces between the knees and hips and on the kinematic properties of the exercise. Practical
applications: Although restricting forward movement of the knees may minimize stress on the
knees, it is likely that forces are inappropriately transferred to the hips and low-back region.
Thus, appropriate joint loading during this exercise may require the knees to move slightly past
the toes. Abstract Some recommendations suggest keeping the shank as vertical as possible
during the barbell squat, thus keeping the knees from moving past the toes. Publication types
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other articles citing this article, calculated by Crossref and updated daily. Find more information
about Crossref citation counts. This overview focuses on fungal attack and degradation of
wood by the brown rot fungi. These fungi are perhaps the most important agents involved in the
degradation of wood products and in the degradation of dead wood in coniferous ecosystems.
In the decay process, brown rot fungi actively metabolize the carbohydrate fraction as well as a
more minor portion of lignin, leaving behind a chemically modified lignin residue. The wood
loses strength very rapidly in the early stages of degradation because of the rapid
depolymerization of the cellulosic fraction. More heavily degraded wood typically displays a
cubical, crumbly, brown appearance with little residual strength. Mechanisms employed by
brown rot fungi in the biodegradation of wood are both enzymatic and nonenzymatic. These
fungi produce no lignin degrading enzymes, but they do have a mechanism that results in lignin
modification and slow lignin depletion from wood undergoing decay. Recent work by several
groups has suggested that nonenzymatic, low molecular agents produced by the brown rot
fungi are responsible for early stages of wood cell wall depolymerization through the
production of free radical species. Similarities and differences between brown rot fungi, white
rot fungi, and molds are discussed with regard to pH contorl in wood, oxalate production, and
metal metabolism. Development of several hypotheses for low molecular weight metabolite
function and systems postulated for non-enzymatic degradative activities are reviewed. More by
Barry Goodell. Wood Deterioration and Preservation. Chapter 6 pp Chapter Views Citations 1.
PDF 2 MB. Abstract This overview focuses on fungal attack and degradation of wood by the
brown rot fungi. Pair your accounts. Your Mendeley pairing has expired. Please reconnect. This
website uses cookies to improve your user experience. By continuing to use the site, you are
accepting our use of cookies. Read the ACS privacy policy. Recently Viewed. These metrics are
regularly updated to reflect usage leading up to the last few days. Citations are the number of
other articles citing this article, calculated by Crossref and updated daily. Find more information
about Crossref citation counts. Pectic oligosaccharides were observed to have bifidogenic
prebiotic properties. Pectic oligosaccharides were also found to possess anti-adhesive
properties for food pathogen toxins and they stimulated apoptosis of colon cancer cells.
Orange peel albedo white part was a good source of pectic oligosaccharides with prebiotic
properties. Microwave and autoclave extraction produced pectic oligosaccharides with higher
degrees of polymerization than those produced with an ultrafiltration dead-end membrane
enzyme reactor. We propose that these larger orange albedo pectic oligosaccharides may have
greater persistence through the colon, making them excellent candidates for second generation

prebiotic product development. More by Arland T. Hotchkiss, Jr. More by Estibaliz Olano-Martin.
More by William E. More by Glenn R. More by Robert A. Oligosaccharides in Food and
Agriculture. Chapter 5 pp Chapter Views PDF KB. Abstract Pectic oligosaccharides were
observed to have bifidogenic prebiotic properties. Pair your accounts. Your Mendeley pairing
has expired. Please reconnect. This website uses cookies to improve your user experience. By
continuing to use the site, you are accepting our use of cookies. Read the ACS privacy policy.
Recently Viewed. Ionic liquids ILs are proving to be increasingly promising as viable media for
not only potentially 'green' synthesis and separations operations, but also for novel
applications, where the unique property set of the IL materials provides new options based
upon different chemical and physical properties. The range and variability in the properties
between individual examples within the class of solvents that are known as ILs, however, are
both challenges, and opportunities for developing new and improved processes. Some of the
challenges in understanding IL behavior and in selecting specific IL media for applications is
presented in the context of research from The University of Alabama. We report here the
improved syntheses of 1-alkylmethylimidazolium ionic liquids. Microwave irradiation drastically
reduces the preparation time of 1-alkylmethylimidazolium and N-alkylpyridinium halide salts
and, in addition, three halide-free routes to ionic liquids have been developed. New, chiral,
imidazolium-based ionic liquids were prepared using both conventional and halide-free
procedures. Chirality was introduced in the new compounds at either the cation or the anion, or
both. Room temperature ionic liquids - particularly imidazolium hexafluorophosphates and
tetrafluoroborates - have been widely studied as substitutes for aromatic solvents in a broad
range of chemical reactions and separation processes. In the absence of a reliable commercial
supplier, researchers have had to either synthesize their own RTIL's or purchase them from
research chemical supply houses in small amounts at high price. This paper outlines the issues
that need to be addressed to achieve efficient commercial synthesis and make these
compounds available on an industrial scale. While a great deal of attention has been given to
imidazolium ionic liquids in recent years, very few investigations involving phosphonium ionic
liquids have been reported in the open literature. Here we present an account of our research
into ionic liquids from the perspective of a future, large-scale producer of ionic liquids for
industrial applications. However, for many technical applications the presence of halogen
atoms in the ionic liquid's anion may cause concerns if the hydrolytic stability of the anion is
poor e. In this contribution, synthesis, properties and application of several new alkylsulfate
and alkyloligoethersulfate ionic liquids are presented. The described systems are easily
available from technical raw materials. Some candidates combine low melting points with high
hydrolytic stability and acceptable viscosity. Some of the new ionic liquids have been tested as
catalyst layer in the Rh-catalyzed hydroformylation of 1-octene. An environmentally friendly
"green" method for synthesis of ionic liquids has been developed. The alkyl halides can be
recovered and reused. This novel, innovative technology eliminates the shortcomings in the
previously widely used methods of making ionic liquids via the anion metathesis approaches
which employ conventional organic solvents, generate aqueous and solid wastes and have a
technical difficulty in industrial scale-up. The utilization of such a novel synthetic method for
ionic liquids should facilitate further development of green chemistry and green chemical
technologies. Environmentally friendlier preparations of ionic liquids have been developed that
proceed expeditiously under the influence of microwave MW or ultrasound irradiation
conditions using neat reactants, alkylimidazoles and alkyl halides. A number of useful ionic
liquids have been prepared and the efficiency of this solvent-free approach has been extended
to the preparation of other ionic salts bearing tetrafluoroborate anions that involves exposing N,
N'-dialkylimidazolium chloride and ammonium tetrafluoroborate salt to MW irradiation. These
novel solventless alternatives circumvent the common drawbacks in widely used preparative
methods for ionic liquids that employ volatile organic solvents and relatively much longer
reaction time. The utilization of these novel synthetic methods for ionic liquids generation may
facilitate truly 'greener' applications of ionic liquids. The paper reports the innovative synthesis
of 1,3-dialkylimidazoliumcarboxylates from 1-alkyl imidazoles and dimethylcarbonate. The use
of carboxylates in the synthesis of "halogen free" ionic liquids and as CO2-transfer agents to
organic substrates is also described. Imidazolium salts are by far the most widely used ionic
liquids, and several of them are now commercially available. Nevertheless, there are a large
number of other commercially available salts that have low melting points and that are of
potential use as ionic liquids. In this article, we offer some suggestions as to possible avenues
for their exploitation, and provide a tabulation of over one hundred of these salts. In addition,
we present densities, which compare very favorably with one set of literature values, for
[bmim][BF4]. Accurate values of density are needed in the analysis of gas solubility data.
Finally, we report liquid-liquid equilibrium data for [bmim][BF4] with 1-propanol and benzene.

Information on vapor-liquid and liquid-liquid equilibrium of gases and liquids with ionic liquids
is important for evaluating the use of ionic liquids in a wide variety of processes, including
reactions and separations. The specific heat capacity of five common ILs containing
1-alkylmethylimidazolium cations have been determined using modulated DSC. In each case,
the specific heat capacities for the ILs were between 1. The results are compared with those of
common organic thermal fluids and indicate that ILs could be considered as candidate thermal
fluids for heat transfer applications. The systematic study of thermodynamic properties of ionic
liquids and their mixtures with organic solvents is an important task for understanding the
physical chemistry of systems containing ionic liquids. Results of activity coefficients of
solutes in three ionic liquids mixed with a series of alkanes, alkylbenzenes, and alcohols are
reported as well as liquid-liquid equilibrium curves and excess volumes. The experimental
equipment is described and the results are discussed on a qualitative basis. Using neutron and
single crystal X-ray diffraction the structures of 1,3-dimethylimidazolim chloride and
hexafluorophosphate salts have been determined in the liquid and the solid-state. The relative
hydrogen bonding characteristics and sizes of the two anions force the ions to pack differently.
In each case, a strong correlation between the crystal structure and liquid structure is found.
Hydrogen bond tendencies are identified from bond frequencies. The four-stereospecific
Diels-Alder transition structures for the cyclopentadiene and methyl acrylate cycloaddition have
been computed using the Becke three-parameter density functional theory with the G d basis
set within basic and acidic ionic melt approximations. Several orientations and possible
interactions have been attempted in stationary point determinations. The computed activation
energies, structures and vibrations indicate that stacked models may explain experimental data.
Large scale density functional computations are necessary to probe larger models including
several anion and cation layers, and the inclusion of bulk phase effects. The current state of the
art with regard to biotransformations in ionic liquids is reviewed. Research on this subject has
rapidly expanded following the first publication in Performing biotransformations in ionic liquid
media has been shown to have potential benefits with regard to activity, stability and enantio
selectivity. The scope of the methodology with regard to type of ionic liquid, substrate, enzyme
and reaction is discussed. In an aqueous environment glycosidases and peptide amidases
usually hydrolyse glycosidic bonds or amides, respectively. With near-exponential growth in the
number of reports in the area, room temperature ionic liquids have become the poster child for
Green Chemistry. From an industrial standpoint, however, the replacement of current organic
solvents is a protracted and uncertain one. Current impediments to their broader use include
the lack of toxicological knowledge as well as a paucity in knowledge about solvent dynamics,
diffusive processes, and biomolecular structure within ionic liquids. Here, we introduce
experimental approaches to the study of 1 probe translational mobility 2 solute self-assembly
and 3 protein thermal stability, all within ionic liquids. Lipase-catalyzed reactions of polar
substrates are inefficient in organic solvents. Nonpolar organic solvents do not dissolve polar
substrates, while polar organic solvents inactivate lipases. Ionic liquids such as 1-alkylmethyl
imidazolium tetrafluoroborate are as polar as N-methyl formamide or methanol, but, unlike these
solvents, ionic liquids do not inactivate lipases. This unusual feature creates opportunities for
nonaqueous biocatalysis with polar substrates. First, we describe a simple purification
involving filtration through silica gel, which yields ionic liquids that work reliably as solvents in
lipase-catalyzed reactions. Next, we report two examples that exploit these unique advantages
of ionic liquids. First, lipase-catalyzed acetylation of glucose was up to twelve times more
regioselective in ionic liquids than in acetone. Second, lipase catalyzed the acylation of
ascorbic acid to make fat-soluble antioxidants. In some cases, reactions in ionic liquids were
comparable or slower than in tert-amyl alcohol, but in typical cases, the reactions in ionic
liquids were twice as fast and proceeded to higher conversion. Ionic liquids also offer the
possibility to use vacuum to remove water formed by the esterification and drive the equilibrium
even further toward product. The suitability of ionic liquids ILs and supercritical carbon dioxide
scCO2 as reaction media for enzyme catalyzed synthesis was studied. All the assayed ILs were
adequate media for lipase-catalyzed transesterification. A continuous biphasic reactor
combining free lipase-ILs catalytic phase and scCO2 extractive phase was used for butyl
butyrate synthesis and the kinetic resolution of racphenylethanol. The lipase-catalyzed
enantioselective acylation of allylic alcohols in an ionic liquid solvent was demonstrated; the
reaction was significantly dependent on the counter anion of the imidazolium salt and good
results were obtained when the reaction was carried out in [bmim]PF6 or [bmim]BF4 as the
solvent. The lipase-catalyzed transesterification was then investigated using methyl esters as
acyl donors, especially under reduced pressure in an ionic liquid [bmim]PF6 solvent system.
Salts that are liquid at ambient temperatures are of interest in an enormous range of
applications from 'green' synthesis of chemicals, to electrolytes in devices such as artificial

muscles and electrochromic windows, to media for biochemical and biological processes. All of
these applications require the ionic liquid IL to take on the role as solvent for a variety of
dissolved species, yet an understanding of the range of behaviour of these new liquids as
solvents is only beginning to emerge. The commonplace assumption that they are inert may not
be correct in all cases. Drawing on a range of ionic liquids we present an investigation of their
solvent properties as Lewis acids and bases using a number of probe acids to determine the
relative state of dissociation of the acids in the IL. This allows us to classify ionic liquids into a
number of distinct classes, each expressing distinctly and importantly different behaviours. We
demonstrate that the Lewis base class may exhibit a general base catalysis phenomenon which
may be of importance in synthetic use of ionic liquids. The role of low levels of water
contamination is also discussed. It is clear that there is no single "ionic liquid" behaviour;
rather there are a range of properties possible across the ever growing range of ionic liquids
discovered and yet to be discovered. The ionic liquids must be halide-free because halides
catalyze the disproportionation of hydrogen peroxide to molecular oxygen and water. The
kinetics and thermodynamics of the reaction of MTO with H2O2 in different ionic liquids have
been investigated. The rate constant for the formation of the catalytically active
diperoxorhenium complex, dpRe, is highly dependent on the concentration of water in the ionic
solvent. The rate of olefin epoxidation is unaffected by the nature of the ionic liquid's cation;
however, a discernable kinetic effect was noted for coordinating anions such as nitrate. The
polarity of 1-Xmethylimidazolium bis trifluoromethylsulfonyl imides, as asssessed by ET 30
values, may be substantially altered by incorporation of functional groups into the X
substituent. Increased polymerization yield is observed in the copolymerization of styrene and
CO in ionic liquids ILs compared to commonly used molecular solvents using palladium
catalysts. Conditions for the copolymerizations were optimized and the effect of changes in the
cation and anion of the IL solvent were determined. These results suggest that polar,
non-coordinating ILs accelerate olefin polymerization catalyzed by electrophilic,
charge-separated catalyst species. Neutral allylic substitution reactions, in which a base is
generated in situ and which hence require no external bases, can be significantly retarded when
carried out in the ionic liquid 1-butylmethylimidazolium tetrafluoroborate [bmim][BF4]. Evidence
suggests that this is due to the base or base precursor entering into hydrogen bonding with the
imidazolium cation, and interestingly, this intermolecular interaction can be exploited to
suppress unwanted allylic isomerization. Some recent work where N-heterocyclic carbenes NHC
are used in catalysis is described. A family of [ NHC PdCl2]2 complexes has been synthesized
and is a storable amination catalyst that is tolerant of both moisture and air. N-heterocyclic
carbenes are also utilized as highly efficient transesterification catalysts converting vinyl and
methyl substrates to more useful or desirable esters. Photochemistry in ionic liquids, taken
mainly from the authors own work, will be described. It will be seen that ionic liquids provide
interesting, unusual and often unique environments in which to carry out photochemistry. Laser
flash photolysis has been used to determine bimolecular rate constants for the reaction of
triplet excited state benzophenone with naphthalene in a range of room temperature ionic
liquids. Comparison of the activation energies for this reaction with the activation energies for
viscous flow indicated that the reaction operates under diffusion control in all liquids and at all
temperatures studied. Using these data, we have obtained values for the limiting bimolecular
rate constants between neutral reactants in these novel solvents. The importance of reliable kd
values in mechanistic studies is illustrated by a photochemical Diels Alder reaction. We also
report the experimental procedures necessary for the preparation of colourless "spectroscopic
grade" ionic liquids. Amine mediated photoreduction of benzophenones in N-heterocyclic ionic
liquids produces the corresponding benzhydrols as the major product instead of the expected
benzpinacols. The ratio of benzhydrol to benzpinacol is a function of the reduction potential of
the intermediate ketyl radical. An understanding of the radiation chemistry of ionic liquids is
important for development of their applications in radioactive material processing and for the
application of pulse radiolysis techniques to the general study of chemical reactivity in ionic
liquids. The distribution of primary radiolytic species and their reactivities determine the yields
of ultimate products and the radiation stability of a particular ionic liquid. This chapter
introduces some principles of radiation chemistry and the techniques used to perform
radiolysis experiments. Kinetic studies of primary products and their reactions on short time
scales are described and future challenges in ionic liquid radiation chemistry are outlined.
Reaction rate constants were determined by pulse radiolysis in the ionic liquids
1-butylmethylimidazolium hexafluorophosphate and tetrafluoroborate, N-butylpyridinium
tetrafluoroborate, and methyltributylammonium bis trifluoromethylsulfonyl imide R4NNTf2.
Reduction of quinones and other compounds was studied both in R4NNTf2 and in the
pyridinium ionic liquids. The ionic liquids behave as solvent with much lower polarity than

water and also inhibit reactions due to their high viscosity. However, electron transfer from the
N-butylpyridinyl radical to various acceptors is more rapid than the diffusion-controlled limit,
suggesting an electron hopping mechanism. Electron transfer between methyl viologen and
quinones takes place several orders of magnitude more slowly in this ionic liquid than in water
or 2-PrOH and the direction of the electron transfer is solvent dependent. The reductive
electrochemistry of dimethylmaleate and benzaldehyde in room temperature ionic liquids is
described. The reduction of the activated olefin involves a one-electron process in a similar
fashion to that observed in organic solvent based electrolytes. The reduction of benzaldehyde
also exhibits a one-electron reduction process; however, two additional well defined and
separated reduction processes are observed at more negative potentials. It appears that the
remarkable stability of these radical pairs may be due to interaction with the ionic liquid. Also,
because of the stability of ionic liquids to electrolysis, and because they tend to stabilise free
radical species, they can provide a straightforward means to study radical chemistry. The
diffusion coefficients and Stokes-Einstein products of both the oxidized and the reduced
species have been determined by using cyclic voltammetry, normal pulse voltammetry and
rotating disk electrode voltammetry with both platinum and glassy carbon working electrodes.
The solvodynamic radii of the diffusing species in each ionic liquid were estimated using the
measured diffusion coefficients and a corrected version of the Stokes-Einstein equation. A
dependency of the solvodynamic radii upon the anion of the ionic liquid was observed. Ionic
liquids can be formed between ZnCl2 and a range of substituted quaternary ammonium salts.
These ionic liquids are easy to prepare and are insensitive to water and air. They have
conductivities comparable to other ionic liquids and as such they are suitable for
electrochemical applications. The deposition of zinc is investigated and it is shown that the film
formed on an electrode surface following the electroreduction of the melt is non-porous and
produces an extremely effective corrosion resistant coating with very high current efficiency.
The characteristics of a battery based on a zinc ionic liquid are also demonstrated. Other metals
such as chromium are also shown to form ionic liquids with choline chloride and a generic
method for depositing metals is demonstrated. Abstract: In this paper we present a short review
on the electrodeposition of metals and semiconductors from ionic liquids, viewed by in situ
Scanning Tunnelling Microscopy. Due to their wide electrochemical windows ionic liquids give
access to elements, that otherwise cannot be electrodeposited from aqueous or organic
solutions, like e. At the example of Al, Cu and Ge we give a short insight into the nanoscale
processes during phase formation. The importance of ionic liquids for electrochemical
nanotechnology will be shortly commented. The unique, environmentally-sound applications of
ionic liquids ILs are well-known, and include use as green solvents for a variety of chemical
processes. Because ILs are stable liquids over a wide temperature range, they offer
technological advantages over some chemicals used in their liquid phase, such as plasticizers,
where polymer flexibility can be enhanced. Common problems with plasticizers include
evaporation and leakage from the surface, instability at high temperatures, lack of lubrication at
low temperatures, migration within the polymer, and toxicity. We have addressed couple of
these issues using poly methyl methacrylate , PMMA. Experiments indicate that high
temperature stability is improved significantly by replacing DOP with an IL. The effect of IL on
glass transition temperature and elastic modulus were also determined. Ionic liquids as
plasticizers may revolutionize the usage of flexible polymers at high temperatures, without
brittleness or loss of mechanical strength. Two electrode charge-discharge experiments were
also performed using graphitic paper or Li metal as the anode, and polymer composites of
LiMn2O4, LiCoO2, or V2O5 as cathodes. Results indicated that the polymer composite gel
electrolytes were stable for over 50 cycles when used in direct contact with Li metal. High
efficiencies and low voltage drop-offs indicate that polymer gel composite electrodes composed
of these ionic liquids are a viable alternative to the more common organic solvent electrolytes.
The ionic liquids were studied as an alternative medium to recover and refine Al, Mg and Ti. The
conductivities of 1-butylmethyIimidozalium chloride BMIC , and its mixtures with aluminum,
magnesium and titanium chlorides were measured. The reduction of Al2Cl7- was
quasi-reversible. The deposition of aluminum involved instantaneous three-dimensional
nucleation. In acidic liquid, there are two stages for the dissolution of Al. Electrorefining and
electrowinning of Al were conducted to evaluate the feasibility of using the room temperature
liquids to recover Al. The superoxide ion, which can be electrochemically generated from
oxygen in dry room temperature ionic liquids RTILs , is a safe and mild oxidizing agent that has
several potential applications. We have shown that the superoxide ion in RTIL can be used to
destroy hexachlorobenzene HCB , which represents a serious environmental problem. The
electrochemically generated superoxide ion was also used to oxidize benzyl alcohol and
benzhydrol to benzoic acid and benzophenone, respectively. With few exceptions, research in

the field of room-temperature ionic liquids RTILs has sought to understand and exploit the
"unconventional" aspects of these solvents, among them their wide electrochemical window,
ionicity, and near absence of vapor pressure. The resemblance of certain families of RTILs to
various well-known liquid ion-exchangers or ionic surfactants, however, raises a question as to
the extent to which the behavior of these neoteric solvents can be understood on the basis of
the known properties of these more conventional compounds. In this report, we examine this
question as it relates to the development of novel, nanostructured media comprising ionic
liquids and RTIL-based methods for metal ion separation and preconcentration. The results
presented demonstrate that in certain respects, RTILs can be regarded as conventional
chemical reagents. This study deals with extraction of chlorinated phenols from aqueous
solutions using two room temperature water immiscible ionic liquids, 1-ethylmethylimidazolium
bis perfluoroethylsulfonyl imide, [emim]Beti, and 1-butylmethylimidazolium
hexafluorophosphate, [bmim]PF6. Partitioning of phenol, 2-chlorophenol, 2,4-dichlorophenol,
2,4,6-trichlorophenol, 2,3,4,5-tetrachlorophenol, and pentachlorophenol were measured in both
aqueous and ionic liquid phases using HPLC. Extraction efficiency was found to be greater
when [bmim]PF6 was used and when the pH of the aqueous solution was at least one unit below
the value of the dissociation constant pKa. Partitioning, for both ionic liquids, was increased as
the number of chlorine atoms in the chlorophenol increased, illustrating the same behavior as
1-octanol-water partition coefficient. The ionic liquid-water distribution ratios for the extraction
efficiency of chlorinated phenols using these two ionic liquids was one order of magnitude
lower than the corresponding 1-octanol-water partition coefficients. The ionic strength of the
aqueous phase had no significant effect on the ionic liquid-water distribution ratios of
chlorinated phenols but had a dramatic effect on the solubility of ionic liquids in water. In
addition, the ionic liquid-water distribution ratio of chlorinated phenols was not influenced
significantly by the number of chlorophenols present in the aqueous phase. Pair your accounts.
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Recently Viewed. Biotechnology, or more specifically the employment of biological agents,
such as fungi, bacteria and more exclusively extracellular enzymes offers a wide range of
potential applications, and consequently benefits for the forest products industry. The following
review is intended to highlight progress in the field over the last decade, and has been compiled
to include significant fundamental and industrially relevant findings. Although extensive, it by

no means represent a comprehensive review of the plethora of work that has been instrumental
in developing this scientific research area. The versatile microbial systems in nature degrade
vast amounts of biomass into carbon dioxide, and are partially responsible for the carbon cycle
in the hemisphere. Different types of micro-organisms produce a variety of enzymes which
depolymerize organic polymers and complex compounds into small metabolizable molecules
that serve as energy and nutrient source for these organisms. These enzymes may also be
useful in industrial processes, where they can be employed as isolated biocatalysts to develop
environmentally benign processes and products. Today, enzymes are increasingly used in
many sectors, such as feed, textile, pulp and paper, and chemical industries. Enzymes have
already been shown to be efficient and environmentally sustainable tools in reducing the
consumption of energy and chemicals e. Understanding the degradative and metabolic
reactions can also be exploited in several other ways; to enhance and monitor the
biodegradation of organic molecules in the field of environmental biotechnology or, on the
other hand, to prevent these reactions in the fields of wood protection or process hygiene. The
cost efficiency of enzyme based processes can be improved with the new tools of modem
biotechnology. Since the successful introduction of commercial hydrolytic enzymes to
lignocellulose processing, the next generation of oxidative enzymes are now entering the
markets. Significant progress in molecular biology have enabled us to better understand the
electron transfer mechanisms in the lignocellulosic substrates and improve the production of
these enzymes at a commercial scale. The most intensively studied application is enzyme
catalysed delignification, for which several concepts have been introduced. Recently, other
applications, such as oxidative fibre modification or activation of lignin to replace traditional
adhesives have been actively studied. However, in spite of extensive research, the underlying
mechanisms are still only partially understood. This paper reviews recent advances in the
application of oxidative enzymes for lignocellulose processing. Laccase was applied to high
kappa 60 kraft pulps in combination with a phenolic cationic compound celestine blue before
and after pulp refining. Nitrogen content and zeta potential indicated the attachment of celestine
blue to the pulp fibers. The results here indicate the potential of laccase-facilitated grafting
technology to modify high lignin content pulps to improve their performance in paper products.
Removal of oxalic acid from bleaching filtrates using the enzyme oxalate oxidase is a possibility
to prevent problems with scaling in the pulp and paper industry. Bleaching filtrates contain
compounds that interfere with the action of oxalate oxidase and a selection of cations, anions
and organic acids, as well as hydrogen peroxide was investigated with regard to potential
inhibitory effect on oxalate oxidase. While the effects of chloride and sulfate were rather limited
in the concentration range studied up to 20 mM , chlorate severely decreased the oxalate
oxidase activity at 1. Under the conditions investigated, oxalate oxidase could stand inclusion
of hydrogen peroxide very well up to 1. The effect of organic acids was studied at pH 3.
Xylanase treatment is used to enhance the bleaching of kraft pulp. Xylanase treatment is carried
out on brownstock prior to the bleach plant. This treatment location is satisfactory for most
mills, but there is an interest in improving the benefits a mill can obtain from xylanase and in
treating pulp in mills not amenable to brownstock treatments. This paper describes the
xylanase treatment of pulp after the first chlorine dioxide Do bleaching stage. Such treatments
can take place in neutral wash stages or in the first alkaline extraction stages. There is
significant opportunity using xylanase treatments in these stages to obtain a greater benefit
than in conventional xylanase treatments of brownstock. Treatment of secondary paper fibres
with cellulose-binding domains allows for improvements of pulp drainability and of paper
mechanical properties. The interfacial system fibrewater- fibre, and after drying, fibre-air-fibre,
may be affected by the CBD treatment, influencing the pulp and paper technical properties.
Inverse Gas Chromatography provides experimental evidence that support this hypothesis.
Recombinant cellulose-binding domains CBD have previously been shown to modulate the
elongation of different plant cells in vitro. Using Acetobacter xylinum as a model system, CBD
was found to increase the activity of the cellulose synthase, up to fivefold, in a dose-dependent
manner. In Populus, the introduction of a cbd gene under the control of the elongation specific
cel1 promoter led to significant increases in biomass production in selected clones compared
with wild-type plants. An analysis of the ensuing wood characteristics from the transgenic trees
demonstrated significant increases in both fiber cell length and the average degree of cellulose
polymerization. Additionally, a significant decrease in microfibril angle was observed. These
results coincided with increased burst, tear and tensile indexes of paper prepared from these
wood fibers. The mechanism by which CBD affects cell wall metabolism remains unknown. A
physio-mechanical mechanism was postulated whereby CBD localizes between adjacent
cellulose microfibrils and separates them in a wedge-like action. In vitro experiments with
petunia cell suspensions supports this hypothesis, as increasing concentrations of CBD

displayed an abnormal shedding of cell wall layers, indicating that CBD has the potential to
cause nonhydrolytic cell wall disruption activity in-vivo. Additionally, CBD fusion proteins may
also be used to cross-link and introduce functional molecules into and onto
lignocellulosicbased fibre networks. Consequently, these CBD fused molecules can be used to
improve the physio-mechanical performance of paper sheets, and to alter its surface properties.
Plant cell walls are composed of cellulose, nature's most abundant macromolecule, and
therefore represent a renewable resource of special technical importance. Cellulose degrading
enzymes involved in plant cell wall loosening expansins , or produced by plant pathogenic
microorganisms cellulases , share similarities favouring the degradation of this highly
crystalline substrate. Most of the cellulases and cell wall loosening expansins share a
multi-domain structure, which includes a cellulose-binding domain CBD. CBDs possess the
intrinsic ability to strongly and specifically bind to cellulose. CBDs may be applied to engineer
hybrid enzymes able to bind to cellulose on one end, and to display enzymatic or chemical
reactivity on the other, providing innovative solutions to modify cellulosic surfaces or to
immobilise biocatalysts on it. In transgenic plants, CBDs influence polysaccharide synthesis
and their assembly in the cell wall. Therefore, CBDs represent biotechnological tools to modify
cellulosic fibres either during their growth or during post harvest processing. Alkaline wet
oxidation WO was used as a pretreatment method forfractionation wheat straw to a solubilised
hemicellulose and a solid cellulose fraction. The compact fermentation bulk was liquefied by
enzyme treatment prior to the SSF in order to decrease the viscosity and facilitate good mixing
conditions during the fermentation. The lipophilic compounds associated to the surface of
wheat straw remained in a more concentrated form in the solid fractions after WO and SSF.
Hydroxamate siderophores, microbial metal chelating agents have structural similarities with
synthetic mediators succesfully used in laccase-aided delignification processes. The iron-free
forms of fungal hydroxamate siderophores; desferrioxamine B, desferritriacetylfusigen and
nocardamin, were shown to have mediator characteristics in laccase catalyzed oxidative
reactions. Ferricrosin, an iron-containing form of siderophore, did not react with laccase. It was
concluded that the iron-binding structures, free hydroxyl groups in the hydroxamate
siderophores, are the targets for laccase. The reaction mechanism differs from the
corresponding reactions of synthetic mediators. When compared on molar basis, the ability of
the oxidized siderophore to degrade lignin was better than that obtained by the synthetic
mediator 1 hydroxybenzotriazole HBT , due to the higher number of N-OH-groups in the
siderophore molecule. The role of siderophores as natural mediators in delignification and as
models for mediators is thus worth of further evaluation. The hemicellulose fractions of crop
residues and hardwoods are underutilized resources for conversion to alternative fuels and
bio-based products. Endoxylanases have been assigned to glycohydrolase families, GH5, GH10
and GH11, each with unique sequences and structural motifs. Most natural hemicelluloses are
acetylated. Some xylans carryalso esterified phenolic acid side groups.
Carbohydrate-actingesterases CE have been recently classified according tostructural
similarities into several CE families. However, thisclassification does not necessarily predict the
substrate specificity of these enzymes. In this work eight different hemicellulose-acting
esterases from three different esterase families were studied. The substrate specificities and the
modes of action of esterases from different families varied significantly. Some esterases acted
on a wide range of substrates, i. White-rot wood-rotting and litter-decomposing fungi produce
lignin-degrading enzymes the most common of which are lignin peroxidase LiP , manganese
peroxidase MnP and laccase. According to literature and our own results, MnP and laccase are
common ligninolytic enzymes whereas LiP is less common. Molecular properties of MnPs
produced by several fungi are well known. The results obtained until now indicate that the
mineralization of lignin may occur outside the fungal cell wall. This points to the key role of MnP
in lignin degradation. Many suitable fungi for biopulping produce MnP whereas the production
of LiP does not seem to be necessary in this application. The role of laccase is unclear.
However, selective lignin degradation and efficiency in biopulping require a proper balance
between lignin and cellulose degradation, and therefore also thorough studies to clarify the
significance of cellulose and hemicellulose degradation in lignin-selective fungi are needed.
Aureobasidium pullulans was cultivated on birchwood xylan, oat spelt xylan glucose, xylose,
sugarcane bagasse and dissolving pulp as carbon source without and with the addition of
ferulic acid. Production of feruloyl esterase activity was highest on birchwood xylan Ferulic acid
0. Feruloyl esterase is also produced with glucose as carbon source, which is a repressor for
xylanase production. It is therefore suggested that feruloyl esterase is regulated independently
from xylanase. Solid substrate fermentation SSF was evaluated for microbial production of
xylanase using oxygen delignified soda-aq pulp from Eucalyptus grandis as a carbon source
and an enzyme inducer. The in situ produced enzymes whole SSF culture were used without a

prior downstream processing of xylanase in pulp bleaching at various mixing ratios of SSF
material to raw pulp. Optimum conditions for SSF of xylanase by T. Enzyme preparations from
eight deletion strains ofTrichoderma reesei were characterized with regard to their activity
profile against several model substrates, and subsequently compared to the complete cellulase
system of the industrial preparation Celluclast 1. Compared to Celluclast 1. Nuclear diameter in
conidia and mycelia of Trichoderma reesei could be enlarged by a mitotic arrester, colchicine.
This result means that chromosomes, including cellulase genes can be amplified by such
reagent. Using this reaction, we constructed cellulase hyperproducers of this fungus. A
haploidizing reagent, Benomyl, was used in order to carry out chromosomal genetical
recombination. As the primary selection, double layer selection medium including selection
substrates, Avicel, wood powder, or absorbent cotton contributed to selecting hyperproducers.
As the secondary selection, Avicel liquid medium test could be used. In this report, we
demonstrate the nuclear changes by colchicine treatment and the consequent pathway of
selection of cellulase hyperproducers in Trichoderma. Trichoderma is known producer of stable
cellulase in high yields, and is widely utilized for industrial cellulase production 1, 2. The
cellulase from this fungus is also widely used for processing of foods such as baby foods 3. A
novel laccase from the ascomycete Melanocarpus albomyces was isolated, purified and
characterized. The ultraviolet-visible absorption and electron paramagnetic resonance spectra
indicated that the three types of coppers were present. Redox potential of the T1 copper of M.
The enzyme had very interesting pH and temperature behaviour. It had a pH optimum measured
with guaiacol at neutral and slightly alkalic pH and substantial activity still at pH 8. The gene
encoding the M. The length of the open reading frame of the M. The copper binding residues
were well conserved and the amino acid sequence had high homology to other ascomycete
laccases. Interestingly the secreted laccase was processed both from the amino and carboxy
terminus. The laccase was also crystallized with all four coppers present. We previously
reported a highly thermostable endoglucanase EI from culture filtrates of Acidothermus
cellulolyticus U. Patent 5,, In this study, additional kb A. Based on the sequence homology of
deduced amino acid sequence, Cel6A-Cel12A contains two catalytic domains, glycoside
hydrolase family 6 and 12 GH6 and GH12 , and two Carbohydrate-Binding Modules CBM
belonging to families 2 and family 3, respectively. The catalytic domains of all these enzymes
have been cloned and expressed in E. The characterization of expressed enzymes is ongoing.
These novel potential thermostable enzymes found in this study may prove useful in biomass
conversion and other industrial applications. Extensive studies of EXs in the past two decades,
stimulated by their successful application in the pulp and paper and bakery industries, and as
animal feed additives, has greatly increased knowledge on their structure and catalytic
properties. This work is briefly reviewed in this article. The best known are EXs of glycosyl
hydrolase families 10 and 11, however, new types of EXs are emerging. New important findings
can be expected from studies of the plant-microbial interactions focusing on xylanase toxicity
for plants and the plant xylanase inhibitors. Two fusion proteins were constructed to attach the
cellulosebinding domain of Humicola insolens family 45 endo 1,4- glucanase, via the linker of
the endoglucanase, to Coprinus cinereus heme peroxidase. One fusion protein utilized the wild
type peroxidase, and another utilized a peroxidase mutant resistant to alkaline pH, high
temperature, and H The fusion proteins were expressed in Aspergillus oryzae and
characterized. Their peroxidase activity was similar to that of the donor peroxidase, but their
cellulose-binding affinity was fold less than the donor endoglucanase. Neutralizing the surface
negative charge enhanced their affinity to cotton fabric. Although the fusion proteins could bind
to cellulose, they failed to oxidize cellulose-adsorbed dyes that were their substrates in
dissolved state. Cellobiohydrolase I Cel7A from Trichoderma reesei is generally recognized as
being the most important enzyme in the construction of engineered component cellulase
systems designed for hydrolysis of microcrystalline cellulose. We previously reported that
full-length T. In this study, we report the expression of active and stable full length Cel7A from
transformed A. From this and previous work, we have concluded that E. We compare the
activity kinetics and thermal denaturation properties of two forms of recombinant and the wild
type T. Bulk production of hemicellulases from thermophilic microorganisms is a prerequisite
for their use in industrial processes. As effective secretors of gene products, fungal expression
systems provide a promising, industrially relevant alternative to bacteria for heterologous
enzyme production. We are currently developing the yeast Kluyveromyces lactis and the
filamentous fungus Trichoderma reesei for the extracellular production of thermophilic enzymes
for the pulp and paper industry. The K. Both fungal and bacterial thermostable xylanases have
been successfully expressed in T. Efficient expression of the AT-rich xynB gene of
Dictyoglomus thermophilum required reconstruction of the gene according to T. Unlike the
situation found in K. Removal of the N-linked glycosylation sites did not remove all of the

iso-forms of XynB, suggesting that other post-translational modifications such as O-linked
glycosylation also may be responsible for the multiple protein bands. In a proteasedeficient
strain of T. A glucose nonrepressible promoter has been isolated to complement the use of the
cbhl promoter, and combined with a fluorescent protein marker to aid in the identification of
transformants and facilitate promoter comparison. Pair your accounts. Your Mendeley pairing
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carbon dioxide SF-CO2 with its moderate critical constants, nonflammable nature and low cost
provides an attractive alternative for replacing organic solvents traditionally used in chemical
manufacturing processes. Minimizing liquid waste generation, easy separation of solutes and
fast reaction rates are some of the advantages of the supercritical fluid extraction SFE
technology over conventional solvent extraction methods. The solvation strength of
supercritical CO2 can be tuned by changing the density of the fluid phase, thus selective
extraction and dissolution of compounds may be achieved in SFE processes. A mixture of 0.
Molecular ratios of HNO3 to TBP in the high pressure mixture affected extraction rates and the
higher ratio gave the higher extraction rates. Currently an application of supercritical fluid
extraction to the nuclear fuel reprocessing is under investigation in Japan. Another promising
field of application is treatment of uranium wastes. Decontamination factor of UO2 or U3O8 was
determined to be higher than 3x for the decontamination using the simulated uranium waste.
The solid waste after the supercritical fluid leaching treatment was dry and contained low
concentrations of TBP and HNO3. High efficiency extraction is observed. The mechanism of the
extraction reaction is discussed and, in particular, the effect of addition of water to the sample
matrix is highlighted. In-process dissociation of metal-ligand complexes for ligand regeneration
and recycle is also discussed. A general concept for a process using this technology is
outlined. Supercritical fluid extraction SFE of plutonium and americium from soil was
demonstrated using supercritical fluid carbon dioxide solvent augmented with
organophosphorus and beta-diketone complexants. The organophosphorus reagent tributyl
phosphate TBP and the beta-diketone thenoyltrifluoroacetone TTA were added to the
supercritical fluid as complexing agents. A single 45 minute SFE with 2. Use of 5. Sequential
chemical extraction techniques were used to chemically characterize soil partitioning of
plutonium and americium in pre-SFE soil samples. These preliminary results show that SFE
may be an effective solvent extraction technique for removal of actinide contaminants from soil.
The solubilities of chelates with palladium, rhodium, lead and copper have been measured with
static and dynamic spectroscopic methods at different temperatures and different pressures.
The influence of different ligands, ligand modifications and of the metal ions coordination
sphere on the solubility were studied and compared to the influence of pressure and
temperature of the supercritical carbon dioxide scCO2. In a series of C2, C4, C6, C8 copper
dithiocarbamates a maximum solubility was measured with the butyl substituents. Selective
ligands for precious and heavy metal complexation and extraction in sc-CO2, capable of
replacing environmentally unfriendly processes using solvents or hazardous chemicals, are
being researched in our supercritical fluid centre at UCC. In particular, the design and synthesis
of a series of fluorinated calixarene ligands, aptly named molecular baskets, has led to
demonstrations of their extractive power for gold III. Further research on a series of new 3,5-di
trifluoromethyl -phenyl thiourea derivatives proved remarkably successful for the solubilisation
and extraction of gold in sc-CO2. An empirical fitting model is presented for the aqueous
leaching of fly ash. The dissolution-desorption step from the solid phase is probably the limiting
step of the overal extraction. Supercritical carbon dioxide SC-CO2 has been documented
numerous times as a benign processing agent, particularly for the processing of
agriculturally-derived substrates and foods. However SC-CO2 alone as a medium for
conducting extractions, fractionations, or reactions has certain limitations which can be
overcome by coupling it with other processing options. Here combinations of multiple fluids,
phases, and processing will be presented that allow a final end result to be achieved. Several
examples will be presented of using different fluid compositions, including the use of

cosolvents to affect the extraction or enrichment of targeted solutes from complex natural
products. Supercritical fluid extraction SFE offers an attractive alternative to solvent-based
methods for extraction and manufacturing of herbal products. In addition to being a "green"
solvent, supercritical CO2 can also be selective for extraction and separation of active
ingredients from certain herbs. The main active constituents in St. Furthermore, extraction of
hyperforin and adhyperforin from St. John's wort with neat CO2 is selective, resulting in a fairly
enriched and stable extract of these compounds. The water extract obtained from the hot water
extraction was then used as the sample for solid-phase microextraction SPME followed by GC
analysis. Polydimethylsiloxane fiber was employed in SPME. The concentrations of six active
components in rosemary in the water phase after cooking were determined using this green
analytical technique. This organic solvent-free coupling technique could have a good potential
in pharmaceutical and food analysis. Hydrophobic disperse dyes including color index Red,
Red, Blue, and Blue present in the textile wastewater can be effectively removed by supercritical
carbon dioxide SC-CO2 extraction. The extraction efficiency increases dramatically with
increasing both temperature and pressure. The extracted dyes were collected in a small amount
of aqueous solution in the presence of acetone, which performed as a photo-sensitizer. The
collected dyes were illuminated by UV and were degraded completely within a short time. The
combinations of SC-CO2 extraction of disperse dyes from aqueous solution and subsequent
degradation by photo-sensitization of the extracted dyes provide an innovative purification
technique for treating textile wastewater. The one other principal product was chloride that
accumulated on the metal surfaces. The hydroxylic solvent used to dissolve the substrate must
have represented the hydrogen source for the reaction. The mobilized PCBs were then
recovered from the emulsion by back-extraction into scCO2 and dechlorinated on-line. The
principle shortcoming of the overall processing was that an appreciable fraction of the
surfactant was lost to the scCO2 during back-extraction. A time resolved laser induced
fluorescence TRLIF system has been developed for the on-line measurement of uranyl chelates
in supercritical carbon dioxide. This system has been applied to the study of dynamic
supercritical uranium extraction processes. Fundamental physical parameters such as complex
solubility and distribution coefficients can also be determined with TRLIF. QCM technique was
applied to the solubilization study in CO2. Roughness effect should be considered when
measuring absolute mass change. Solubilization of Cu acac 2 in CO2 was measured, and the
diffusivity was estimated. Ultrasonic waves enhance solubilization mainly due to acoustic
streaming. In relation with the liquid-liquid extraction of uranyl nitrate from an acidic aqueous
phase to supercritical CO2, we present a series of molecular dynamics MD simulations on the
"interfacial" systems involving UO2 NO3 2 species and high concentrations of TBP and nitric
acid. The simulations highlight the importance of interfacial phenomena in uranyl extraction to
CO2. In most cases, demixing leads to separation of aqueous and CO2 phases which form an
interface. At low concentrations, TBP and the neutral form HNO3 of the acid adsorb at the
interface, while the uranyl salt and ionic species sit in water. As the TBP concentration is
increased, the proportion of species, more hydrophobic than the species, increases, following
the Le Chatelier principle. Thus, at high acid. TBP ratio, the concentration of and complexes
decreases. Also noteworthy is the evolution of the interface from a well-defined border at low
acid and TBP concentrations, to a mixed microscopic "third phase" containing some complexes
which can be considered as "extracted". We believe that such heterogeneous microphase is
important for the stabilization and extraction of uranyl complexes by TBP and, more generally,
in the extraction of highly hydrophilic cations e. The fluorinated ligands showed a higher affinity
for CO2 than the alkylated ligands at lower pressures, with this trend diminishing at higher
pressures. The Peng-Robinson equation of state with van der Waals-1 mixing rules and
estimated critical properties predicted liquid phase compositions and liquid molar volumes
quite well. The Baylis-Hillman reaction is a potentially important carbon-carbon bond-forming
reaction. The neat reaction gives good yields, but this would give mixing and heat-control
problems in production. In solution, however the yields are poor. Better yields were found in
supercritical carbon dioxide and these were found to be pressure-dependent. Standard
thermodynamic methods have been used to analyze this pressure dependence and to provide a
physical explanation of the effect. A method for optimizing conditions for the Baylis-Hillman has
been developed. The design and synthesis of inexpensive, hydrocarbon based CO2-philic
materials are of current interest as they are applicable to the utilization of liquid and
supercritical CO2 as an environmentally benign solvent. In this section, we describe the
molecular interactions involved in enhancing the solubility of carbohydrates in CO2. We
propose the peracetylation of these compounds as a simple method for the preparation of
inexpensive, environmentally benign CO2-philes. Utilization of these materials as CO2-philes
combines the merits of two important green chemistry principles-environmentally benign

solvents and renewable materials. Phase stability and aggregation structures of various
CO2-active surfactants are reported. Custom synthesized double-fluorocarbon chain
compounds are shown to be effective at stabilizing water-in-CO2 microemulsion droplets.
However, branched, methylated hydrocarbon surfactants tend to form reversed micelles, which
are alone ineffective at dispersing water. Nanocrystalline metal silver and copper and metal
sulfide silver sulfide, cadmium sulfide, and lead sulfide particles were prepared via RESOLV
Rapid Expansion of a Supercritical Solution into a Liquid SOLVent with water-in-carbon dioxide
microemulsion as solvent for the rapid expansion. The results of the different nanoparticles are
compared and discussed in reference to those of the same nanoparticles produced via RESOLV
with the use of conventional supercritical solvents. The potential applications of this process
are in thin film deposition, fine powder generation, and drug delivery. Fine dry powders of
disaccharide sugars, proteins, water-soluble and alcohol-soluble drugs have been generated
with a lab CAN-BD unit using a glass drying chamber with a volume of one to two liters at a
liquid flow rate of 0. This paper presents experimental results of nebulizing aqueous solutions
of mannitol and myo-inositol utilizing a lab CAN-BD unit. The effect of certain operating
parameters on particle characteristics has been investigated. The particle size a decreases with
reduction in solute concentration, and b decreases with increase in the ratio of dense CO2 to
aqueous solution flow rates. Sterically st abilized nanocrystals in both sc-ethane and sc-CO2
follow lower critical solution temperature LCST phase behavior, with increased dispersibility at
higher solvent densities. Perfluorodecanethiol ligands allow for nanocrystal dispersibility in
pure CO2. A single phase arrested growth technique was developed to synthesize fluorinated
ligand capped nanocrystals in sc-CO2. These particles were well passivated with the stabilizing
ligand, protecting them from irreversible aggregation. It was found that the nanocrystal size
depended on solvent density: at conditions of adequate steric stabilizationâ€”i. Compressed
CO2 dissolves in melts of fats. Solubility measurements show at higher pressures, a minimum
in the liquid-vapour isopleth, which is an indication of type III phase behaviour. This information
is crucial for the development of applications and for optimization of the process. Three main
shapes can be distinguished, spherical solid or hollow , distorted and sponge-like particles.
There exists a significant need today for high capacity, high efficiency sorbent materials to
selectively sequester toxic metal species from groundwater or wastestreams. During the course
of these studies we have developed novel synthetic methods employing supercritical fluids
SCFs that provide powerful new synthetic capabilities for molecular self-assembly. The
monolayer coatings provided by these SCF methods have higher surface coverage, greater
crosslinking, fewer defects and greater stability than those prepared via conventional methods.
This manuscript will summarize the SAMMS synthetic strategy, their advantages as sorbent
materials and how SCF methodology enhances their preparation and properties. This paper
describes the use of supercritical CO2 and liquid Ra 1,1,1,2-tetrafluoroethane as alternative
solvents for the synthesis of crosslinked polymer materials with fine control over structural
features on micro-, meso-, and macroscopic length scales. A novel catalyst soluble in scCO2
was synthesized by grafting rhodium ligands to a fluoroacrylate copolymer. The products for
the hydrogenation of 1-octene were mostly n-octane together with isomerization products. The
CO2 microemulsions allow metal species to be dispersed in the nonpolar supercritical CO2
phase. By chemical reduction, metal ions dissolved in the water core of the microemulsion can
be reduced to the elemental state forming nanoparticles with narrow size distribution. Olefins
were hydroformylated in water-in-carbon dioxide microemulsions in the presence of
organometallic catalysts formed in situ from Rh CO 2acac and 3,3',3" Phosphinidynetris
benzenesulfonic acid , tr
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isodium salt TPPTS in the presence of synthesis gas. The effects of the presence of salts and
acid on the stability of microemulsions and activity were also investigated. Pair your accounts.
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