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BIO-PULPING

Heerden, Andrea Van.; Roux, Niel J.; Ie, Swart, Jan.; Rypstra, Tim.; Gardner-Lubbe, Sugnet and Botha, Alfred. Chemical alterations induced by Pycnoporus Sanguineusl Aspergillus flavipes co-cultures in wood from different tree species. Wood Science & Technology, Vol. 45(2): 237 – 248 (2011).
Abstract: Chemical alterations following inoculation of Acacia mearnsii, Euca​lyptus dunnii, E. grandis, and E. macarthurii with a Pycnoporus sanguineus/ Aspergillus flavipes co-culture were investigated. Several wood chemical parame​ters were measured using standard methods from the pulp and paper industry. The data were described and analyzed using univariate as well as multivariate statistical techniques. Boxplots and in particular biplots show clearly how the chemical composition of each tree species was differently affected by the co-culture. Lignin content was significantly decreased in A. mearnsii, while E. dunnii showed a decrease in cellulose content. The results, therefore, indicate that the manner in which wood is degraded by a specific fungal co-culture depends on the tree species involved. This phenomenon should be considered when selecting fungi for bio​pulping.

Keywords: Biopulping, chemical composition, wood degradation 
BIOREFINERY - ETHANOL

Zhu, J. Y.; Luo, Xiaolin.; Tian,  Shen.; Gleisner, Rolland.; Negron, Jose and Horn, Eric. Efficient ethanol production from beetle-killed lodgepole pine using SPORL technology and Saccharomyces cerevisiae without detoxification. Tappi journal, 10(5): 9 – 18 (2011).
Abstract: This study applied Sulfite Pretreatment to Overcome Recalcitrance of Lignocelluloses (SPORL) to evaluate the potential of mountain pine beetle-killed lodgepole pine for ethanol production using conventional Saccharomyces cerevisiae without hydrolysate detoxification. The results indicate that the beetle-killed trees are more susceptible to SPORL pretreatment than live trees in addition to having enriched glucan and mannan content as reported in the literature. Ethanol yields of 200 and 250 L/metric ton wood were achieved from a live tree and a dead tree (four years after infestation) without process optimization. Ethanol yield of 220 L/metric ton of wood was obtained from a downed tree with more advanced decomposition, which is approximately 10% more than that from a corresponding live tree. Process mass and energy balance analyses suggest that net ethanol energy output (before distillation, lignin energy excluded) from the decomposing tree was approximately 3.2 GJ/metric ton wood, which is 23% more than that from a corresponding live tree. The study demonstrated the robustness of the SPORL process and the utility of beetle-killed trees for cellulosic ethanol production even after many years post mortality.

Keywords: Ethanol production, beetle-killed lodgepole pine, SPORL technology, Saccharomyces cerevisiae
BIOREFINERY - ECONOMICS

Bilek, E. M.; Houtman, Carl and Ince, Peter. Evaluation of a Value Prior to Pulping-thermomechanical pulp business concept: Part 2. Tappi journal, 10(5): 21 – 28 (2011).
Abstract: Value Prior to Pulping (VPP) is a novel biorefining concept for pulp mills that includes hydrolysis extraction of hemicellulose wood sugars and acetic acid from pulpwood prior to pulping. The concept involves conversion of wood sugars via fermentation to fuel ethanol or other chemicals and the use of remaining solid wood material in the pulping process. This paper provides an overview of the methods and results from analysis of the concept as a hypothetical business investment at a pulp and paper mill equipped for making thermomechanical pulp (TMP).

Keywords: Thermomechanical pulping, biorefining, hemicellulose
BIOREFINERY – FIBRE

Houtman, Carl and Horn, Eric. Pilot trials of hemicelluloses extraction prior to thermomechanical pulp production: Part 1. Tappi journal, 10(5): 21 – 28 (2011)
Abstract: Pilot data indicate that wood chip pretreatment with oxalic acid reduced the specific energy required to make thermomechanical pulp. A combined oxalic acid/bisulfite treatment resulted in 21% refiner energy savings and 13% increase in brightness for aspen. A low level of oxalic acid treatment was effective for spruce. Energy savings of 30% was observed with no significant change in strength properties. Adding bisulfite did not significantly increase the brightness of the spruce pulp. For pine, the optimum treatment was a moderate level of oxalic acid, which resulted in 34% energy savings and an increase in strength properties. For all of these treatments 1–3 w/w % carbohydrates were recovered, which can be fermented to produce ethanol. The extract sugar solution contained significant quantities of arabinose.
Keywords: Hemicelluloses, thermomechanical pulping, oxalic acid, specific energy, refining
BIOREFINERY – FIBREBOARD

Li, Xianjun.; Cai, Zhiyong.; Horn, Eric and Winandy, Jerrold E. Oxalic acid pretreatment of rice straw particles and loblolly pine chips: Release of hemicellulosic carbohydrates. Tappi journal, 10(5): 41 – 45 (2011).
Abstract: This study was conducted to evaluate the effect of oxalic acid (OA) pretreatment on carbohydrates released from rice straw particles and wood chips. The results showed that OA treatment accelerated carbohydrates extraction from rice straw particles and wood chips. OA pretreatment dramatically increased the amount of carbohydrates extracted, up to 24 times for wood chips and 2.3 times for rice straw particles. Sugars released from the OA-treated rice straw particles and wood chips increased with increasing treatment temperature and duration. OA treatment also improved the primary physical properties of rice straw particleboard and wooden medium density fiberboard (MDF), except for the mechanical strength of MDF. Carbohydrates extracted from rice straw particles and wood chips could be a potential sustainable resource for biofuel or biobased chemicals.

Keywords: Oxalic acid pretreatment, carbohydrate extraction
BIOREFINERY - SUGAR
Scott, C. Timothy.; Samaniuk, Joseph R. and Klingenberg, Daniel J. Rheology and extrusion of high-solids biomass. Tappi journal, 10(5): 47 – 53 (2011).
Abstract: Economical biorefining of lignocellulosic biomass (LCB) requires processing high-solids particulate streams. We have developed new techniques and testing protocols to measure the rheological properties of high-solids LCB using a modified torque rheometer (TR). The flow field in the TR is similar to that of a twin-screw extruder and for modeling purposes can be adequately represented as a dual-Couette viscometer. Our experiments show that LCB exhibits Bingham plastic behavior with very large yield stresses. We observe that in the initial stages of mixing, torque values are extremely large and erratic. During this period, considerable particle-size reduction takes place with correspondingly large energy consumption. We show that the addition of a rheological modifier (e.g., carboxymethyl cellulose) reduces biomass apparent viscosity and mixing energy requirements. We take advantage of this effect to further investigate the viability of continuous processing by extrusion.

Keywords: Specific rheology, high-solids biomass, 
BLEACHING
Hussain, Arif and Germgard, Ulf. Using chlorite delignification to simplify charac​terisation of chemical pulps. Appita journal, 64(3): 257 – 261 (2011).
Abstract: Chlorite delignification is well known as a fast, efficient, and selective laboratory method for delignifying pulp samples i.e. for removing the lignin without affecting the other components in the pulp. Less well known is the fact that this method can also be used to achieve pulp samples of high brightness in only one bleaching stage. Thus, bleaching becomes much simpler and can be performed more often. However, chlorite delignification should only take place under conditions appropri​ate to each type of pulp in order to obtain pulps with high brightness and/or high pulp viscosity. Some examples are given in this paper. Note that this method should only be used on a laboratory-scale and it is not suited to mill-scale bleaching, mainly due to the high chemical cost. It cannot be used for optimisation of bleaching stages or bleaching sequences but it is a good method to obtain pulp samples of high brightness for characterisation of for exam​ple, different cooking alternatives or differ​ent wood raw materials. It is also a good way to quickly obtain bleached pulp sam​ples to be used as raw material for viscose or cellulose derivative preparation.
Keywords: Bleaching, chlorite delignification, holocellulose, kappa number, kraft pulp, soda AQ, viscocity
Paul, J. and Rowat, A. Minimizing and sustaining final brightness variability and reduced chemical consumption in kraft bleaching. Pulp & Paper Canada, 112 (2): 20 -24 (2011)
Abstract: New Page Corporation in Rumford, Maine installed and calibrated an on-line Metso Kappa Q Analyzer to measure kappa number and brightness after the first extraction stage, and brightness after the D1 stage of their bleach plants with sequence D0 Eop D1. This paper describes how these measurements, along with a predictive and adaptive control strategy, have reduced brightness variability by 50% while at the same time have sustained a reduced monthly chlorine dioxide usage of between 15 and 25%.

Keywords: Kappa analyzer, k number, kappa number, brightness, process variability, bleach plant control
Perng, Yuan-Shing.; Wang, Eugene I-Chen.; Yu, Shih-Tsung and Hsieh, Yuan-Chang. A pilot-scale pulsed electrocoagulation treatment of oxygen-alkaline extraction stage bleach plant effluent. Appita journal, 64(3): 267 – 272 (2011).
Abstract: A pulp mill is water use intensive, requiring substantial amounts of water to produce a tonne of product. Re-use of the post-treat​ment effluents are restricted mostly because of residual ionic species and colouration from ligneous fragments and dissolved organic solids. A pilot-scale study was conducted using pulsed electrocoagu​lation technology to treat the wastewater of an oxygen-alkaline extraction (OE) bleach plant, with the object of evaluating its treat​ment performance. The operating variables were a current density of 0-267 A/m2, a hydraulic retention time (HRT) of 6.5-16.3 min. Water quality indicators investigated were electrical conductivity, suspended solids (SS), chemical oxygen demand (COD), true colour and hardness. Under the operating conditions studied, all water quality indicators improved with an increase either in current density or HRT. The highest removals, obtained at 267 A/m2 and an HRT of 16.3 min for conduc​tivity, SS, COD, true colour and hardness were 63%, 93%, 76%, 86% and 90% respectively using an aluminium electrode and 70%, 96%, 81%, 87% and 80% respectively using an iron electrode. Evaluation of the economic efficiency sug​gests that the OE bleach effluent can be effectively treated using a current density of 267 A/m2 and HRT of 16.3 min at opera​tional costs of approximately 0.11 and 0.094 US$/m3 for the aluminium and iron electrodes, respectively.

Keywords: Alternating electro-chemical method, electrocoagulation, OE stage, bleaching, electrochemistry, economic evaluation
Wilks, Rohan. Low environment foot​print bleaching. Appita journal, 64(3): 232 – 234 (2011).
Abstract: As part of an ongoing strategy to achieve manufacturing excellence and to take a leading role in producing low environment footprint world leading beaching technology, Australian Paper has completed commissioning of a major modernisation program at Australian Paper Maryvale Mill. This upgrade includes a new ECF-Lite low environment footprint Bleach Plant and associated Ozone Plant. The use of Ozone as a low environment footprint alternative has been found to provide a safe, efficient and robust alternative to traditional ECF bleaching. The upgrade significantly reduces environment impacts, improves safety and quality and supports the ongoing sustainability of the Pulp and Paper business.

Keywords: Environment foot​print bleaching, ECF bleaching, ozone
DEINKING

Kemppainen, Kalle.; Laitinen, Ossi.; Korkko, Mika.; Illkainen, Mirja and Niinimaki, Jouko. Analysis of prewetting conditions for old magazine papers before pulping in deinking. Tappi journal, 10(6): 7 – 15 (2011).

Abstract: Recent research on deinking with an old newspaper (ONP)/old magazine (OMG) furnishes and with a 100% ONP furnish demonstrates that the ink-substrate bond might not be sufficiently weakened within the short wetting time used in conventional pulping. If enough time for paper wetting is allowed before pulping, better ink detachment could be achieved when compared with conventional pulping. However, it has remained unclear how different prewetting conditions affect ink detachment and fragmentation when processing OMG-based furnish, such as supercalendered (SC) and lightweight coated (LWC) papers. In this study, we investigated the influence of prewetting time, temperature, and chemistry on the optical properties of rotogravure printed SC and heatset offset printed LWC-based pulps, when prewetting is performed without mechanical action before the actual pulping process. Different prewetting times (0-24 h) and temperatures (25°C-65°C) were tested with conventional alkaline soap chemistry and with reduced alkaline soap chemistry. The results for SC pulp support earlier findings and reveal that ink detachment can be improved by wetting SC paper with conventional deinking liquor before pulping. With SC paper, the longer the prewetting time, the lower the amount of attached ink after pulping. Ink that is printed on a coating (LWC paper) is easily detachable; therefore, its release cannot be improved by prewetting. Ink fragmentation was similar with and without prewetting treatment for SC- and LWC-based pulps.

Keywords: Prewetting conditions, old magazine papers, pulping, deinking
Korkko, Mika.; Laitinen, Ossi.; Haapala, Antti.; Ammala, Ari and Niinimaki, Jouko. Scattering properties of recycled pulp at the near infrared region and its effect on the determination of residual ink. Tappi journal, 10(6): 17 – 22 (2011).
Abstract: Residual ink in recycled pulp can be determined from a wide variety of pads and sheets using either a constant or measured near infrared (NIR) scattering coefficient. The method is usually chosen on the basis of the opaqueness of the prepared test media. Although both methods are regularly used, it is unclear whether NIR scattering properties of pulp vary due to changing proportions of fibers and fines and whether the changing NIR scattering coefficient affects the residual ink values. We investigated the effect of varying scattering coefficient on residual ink results obtained with unknown (constant) and known (measured) NIR scattering coefficients. We measured the NIR scattering coefficients and residual ink values (using the wavelength of 700 nm) from low-grammage sheets with deliberately varied filler content. By varying the filler content, changes were detected in the NIR scattering properties of pulp; therefore, the residual ink values were biased when a constant scattering coefficient was used. However, when the scattering coefficient was measured during the determination of residual ink, no deviation was observed when compared with the values calculated according to mass proportions. The measured NIR scattering coefficient should always be used during the determination of residual ink values.

Keywords: Recycled pulp fibre, residual ink, near infrared (NIR)
FINISHING

Kandadai, B. K. and Good, J. K. Winding virtual rolls. Tappi journal, 10(6): 25 – 31 (2011).

Abstract: The winding of web materials is a subject of economic import that has resulted in mechanics analysis and model development. Many materials are wound into rolls for storage and subsequent processing. Winding is an accretive process in which the internal stresses within each layer of the wound roll are affected by the web layers that have been most recently added. As rolls wind, the edges take the approximate shape of an Archimedean spiral. All analyses and models to date have imposed the assumption that this spiral form can be replaced by a series of concentric web layers that are added one by one to the exterior of the model of the winding roll. It was also assumed that the bending stresses and strains associated with winding a flat web into a wound roll are negligible, an assumption with a validity that is highly dependent on web thickness. 

In this investigation, the web will be attached to a core and wound in a spiral form from the start to the completion of the wound roll. It will be shown that modeling the spiral geometry of the web in a wound roll can be beneficial in understanding stress concentrations in the vicinity of the starting position of the web on the core and for understanding how nip rollers can affect the web tension in the outer layer of a winding roll.
Keywords: Winding, Virtual Rolls, 
FRACTIONATION
Johakimu, Jonas K. and Bush, Tammy.  Fractionation of high Kappa number kraft pulps of the South African softwoods and sulfonating of coarse fibre enriched fraction for production of sack paper. Appita journal, 64(3): 252 – 256 (2011).
Abstract: The focus of this study was to investigate fractionation as a means to manufacture sack paper with uniform quality properties at increased refining energy efficiency compared to currently applied technolo​gies. Kraft pulp produced at Kappa num​ber approximately 85 was fractionated using a hydrocyclone and the coarse fibre enriched fraction was sulfonated. Sulfonation was carried out to enhance the refinability of the coarse fibre enriched fraction, evaluated using a PFI mill.

The results indicate that the best fraction​ation can be achieved using feedstock consistency of 0.25% at volumetric reject ratio of 30%. As expected, sulfonation resulted in the coarse fibre enriched frac​tion responding more favourably during the refining/PFI beating process. For effective sulfonation, sodium sulfite dosage of 10% at a treatment time of 20 minutes was required.

Measurement of the refining energy/PFI beating level required to achieve a target freeness of 550 ml CSF revealed that the sulfonated pulp can require 17% less beating energy compared to the unsul​fonated pulp.

Keywords: High kappa number softwood kraft pulp, fractionation, hydrocyclone, sulfonation, coarse fibre enriched fraction, refining energy, strength properties, sack paper
NONWOOD PULPING

Huang, Guolin.; Liang, Xizhen.; Chen, Zhongsheng and Li, Cuizhen. Environmentally friendly pulping process for rice straw to eliminate black liquor discharge. Tappi journal, 10(6): 39 – 44 (2011).
Abstract: Rice straw pulping trials were carried out with aqueous ammonia mixed with caustic potash to eliminate the black liquor problem in nonwood pulping. The black liquor, which contains nitrogen, potassium, and ammoniacal lignin, potentially can be used as a fertilizer for agricultural production. Excess ammonia in the black liquor was recovered by batch distillation. The black liquor was further treated for reuse by coagulation under alkaline conditions. Effects of flocculating condition, such as dosage of 10% aluminum polychloride, dosage of 0.1% polyacrylamide, and reaction temperature and pH of black liquor, were studied systematically by experiment to obtain suitable technological conditions. Infrared and other analytical techniques confirmed that major quantities of lignin, 23.73% nitrogen (dried basis), and 6.24% potassium (dried basis) existed in the flocculating residues, which has the potential to be a good solid fertilizer. The amount of delignification and the pulp screen yield for the process remained steady at 83%–85 % and 38-40 %, respectively, when reusing the supernatant four times.
Keywords: Environmentally friendly pulping process, rice straw, Black Liquor
PAPERMAKING
Jansson, Ann-Charlotte. Environmentally friendly solutions for process stability using carbon dioxide.  Appita journal, 64(3): 238 – 242 (2011).
Abstract: Carbon dioxide based applications can improve the papermaking process in an environmentally friendly way.
The use of strong acids and alum leads to dissolution of calcium carbonate. This increases the concentration of dissolved Calcium ions {process water hardness} and also leads to uncontrolled formation of gaseous carbon dioxide, which can give foaming problems. The use of strong acids such as sulfuric acid and alum also leads to increased conductivity in the process,

Carbon dioxide based tools (ADALKATM, GRAFICOTM, CODIPTM, ACTICOTM) can be used to stabilise and to optimise the process.  When increasing the alkalinity in the system, pH can be reduced without dissolving calcium carbonate. This gives the freedom to run at optimum pH level and at the same time avoiding problems related to calcium ions. Also, uncontrolled formation of carbon dioxide bubbles is avoided, and thus there are less foaming problems caused by gaseous carbon dioxide.

The use of carbon dioxide applications can give benefits such as reduction in consumption of chemicals, fewer breaks, less spots and holes in the paper, fewer deposits in the process and savings in refining energy. Furthermore, the use of carbon dioxide does not increase conductivity of the process, and thus makes it easier to reduce the fresh water consumption.

Keywords: Carbon dioxide, papermaking process
Monte, M. Concepcion.; Ordonez, Ruth.; Hermosilla, Daphne.; Sanchez, Monica and Blanco, Angeles. Comparison of ultrafiltration and dissolved air flotation efficiencies in industrial units during the papermaking process. Appita journal, 64(3): 245 – 251 (2011).
Abstract: The efficiency of an ultrafiltration unit has been studied and compared with a dis​solved air flotation system to obtain water with a suitable quality to be reused in the process. The study was carried out at a paper mill producing light weight coated paper and newsprint paper from 100% recovered paper. Efficiency was analysed in terms of removal of turbidity, cationic demand, total and dissolved chemical oxygen demand, hardness, sulphates and microstickies. The performance of the ultrafiltration unit and the membranes were studied in depth, particularly their variability during on-going operation.

As expected, the ultrafiltration gave higher removal efficiencies than the dissolved air flotation cell in parameters like turbidity, cationic demand, dissolved chemical oxy​gen demand and microstickies. The great​est difference in performance between the units concerned cationic demand and dissolved chemical oxygen demand. Ultrafiltration was severely influenced by the operating time, with removal efficiency of the dissolved fraction decreasing by 75% and that of the colloidal fraction decreasing by 30% after 312 h of continu​ous operation. Membrane analysis, car​ried out to identify the cause of poor mem​brane performance, showed that the active layer was degraded, probably due to the effect of suspended solids.
Keywords: Ultrafiltration, dissolved air flotation, anionic trash, dissolved and colloidal material, closure of water circuits, membrane life
PAPERMAKING FIBRES

Mun, Sung Phil.; Jahan, M. Sarwar.; Al-Maruf, A. and Chowdhury, D. A. Nasima. Chemical characterization of six mangrove species in Bangladesh. Wood Science & Technology, Vol. 45(2): 281 – 288 (2011).

Abstract: Lack of data especially pertaining to the chemistry of mangrove wood species makes it difficult to prepare successful plans for their conservation and to use mangroves as a source of wood fiber. In this paper, chemical characterizations of the six main mangrove species of Bangladesh [namely Keora (Sonneratia apetala), Geoa (Excoecaria agallocha), Bine (Avicennia alba), Sundari (Heritiera fames) Pashur (Xyloccarpous mekongests), and Kakra (Bruguiera gymnorhiza)] were investigated. The chemical results revealed that these species contain high percentages of dichloromethane followed by methanol extractives. Methanol extracts in Pashur, Sundarl, and Bine were higher than 10%, which indicates high percentage of tannin material. The total lignin content in these species was higher than 25%, except for Gewa (23.6%) and Pashur (21.3%), which is higher than that of the normal range of hardwood. The pentosan content in these six species was within the range of 19.4 - 22.8%. The a-cellulose content in Keora and Gewa was acceptable for pulp production, but the others were lower than the normal range of hardwood. Alkaline nitrobenzene oxidation showed that all these species had a very high syringaldehyde to vanillin (2.6-5.0) ratio except Keora (1.6). Surprisingly, rhamnose is the main constituent with xylose of hemicelluloses of these six man​grove species. The ash content in these six mangrove wood species was also higher than that in normal hardwood.

Keywords: Chemical Characterization, mangrove Species, 
PULPING

Chunilall,Viren.; Bush, Tamara and Erasmus, Rudolph M. Raman line-mapping of cell walls of four hardwood genotypes and a softwood genotype: Influence on acid bi-sulfite pulping. Appita journal, 64(3): 273 – 277 (2011).
Abstract: To provide a better understanding of the delignification process during acid bi-sul​fite pulping the ultrastructural distribution of lignin within wood cell walls and the topochemical distribution of lignin in the cell wall regions of four hardwoods (Eucalyptus grandis x urophylla, E. gran​dis x camaldulensis, E. dunnii, E. nitens genotypes) and a softwood (P. patula genotype) were investigated using confo​cal Raman spectroscopy. For the purpos​es of this study the Raman line scans for the wood samples were analysed in terms of the middle lamella, secondary wall (S), and lumen regions. Changes in lignin intensity were recorded across these cell wall regions by tracking a lignin Raman band centered on 1600 cm-1. Acid insoluble (klason) lignin and acid soluble lignin measurements were determined by gravi​metric analysis and Ultraviolet (UV) spec​trometry respectively.

The distribution of lignin within the wood cell walls (i.e. middle lamella and S regions of the cell wall) provided by confo​cal Raman spectroscopy is invaluable from a pulping perspective since the effi​ciency of delignification depends not only on the amount and type of lignin (i.e. acid insoluble (klason) lignin and acid soluble lignin) present in the wood but more importantly its location within the cell wall.

Keywords: Acid bi-sulfite pulping; acid soluble lignin; acid insoluble (klason) lignin; cellulose; confocal raman spectroscopy; eucalyptus genotypes; pinus genotype
Yongjian, Xu.; Meiyun, Zhang and Kecheng, Li. Lignin reprecipitation on ethanol pulp fibres determined with AFM and XPS. Appita journal, 64(3): 278 – 283 (2011).
Abstract: AFM and XPS were used to further inves​tigate the precipitation of dissolved lignin onto fibres during the pulping and washing steps of ethanol (organosolve) pulping of wheat straw pulp. Results have previously shown that during ethanol pulping lignin particles precipitate back onto the surface of fibre in both unwashed and washed pulp, while increasing pulp washing reduces lignin precipitation. Current results indicate that the majority of lignin precipitates are globular, ranging from a few nanometers to about 2.0 micrometers. AFM images showed that the fibre surface is effectively covered with lignin, as no microfibrils could be seen. XPS data revealed that under the conditions stud​ied, the unwashed pulp fibre surface is approximately 92.5% covered by lignin, whereas the washed pulp fibre surface is approximately 65% covered by lignin. Both AFM and XPS reveal that more lignin is present on the fibre surface than has been previously observed in SEM studies.

Keywords: Organosolv pulping, lignin precipitation, AFM, XPS, biorefinery, wheat straw
PULPWOOD

Hultnas, Mikael. Methods to determine the dry matter content of roundwood deliveries. Tappi journal, 10(6): 33 – 37 (2011).

Abstract: In pulp production, the dry matter content of pulpwood affects debarking and pulping. For pulpwood to be traded due to its dry weight, a prerequisite is that the measurement of dry be done quickly and accurately. No current method fulfils these requirements, although there are different methods that have the potential to determine the dry matter content in wood. These techniques include radar, gamma rays, dichromatic photon absorptiometry, computed tomography, near infrared (NIR), nuclear magnetic resonance (NMR), and radio frequency (RF). A literature review showed that several of the techniques can determine the dry matter content with an acceptable error. Several of the methods cannot handle frozen or semifrozen samples, which disqualifies them as an acceptable method. NIR, dichromatic photon absorptiometry, and RF techniques might have the potential to meet the requirements of fast measurement with high accuracy.
Keywords: Dry matter content, debarking, pulping, NMR, RF, NIR techniques
REFINING
Olejnik, Konrad. ​The effect of specific refining intensity on paper breaking length. Paper Technology, 52(2): 8 – 11 (2011).
Abstract: The aim of this study was to determine the effect of specific refining intensity (IR) on paper strength and to find optimum values of this parameter in order to achieve the highest process efficiency (i.e. lowest energy consumption) for assumed paper strength properties. Changes in breaking length are discussed in the paper. Bleached Kraft pine pulp was used. Experiments were performed on pilot plant equipped with a conical EscherWyss refiner. As a result of the analysis, an empirical formula was generated that for the assumed paper breaking length allows determination of the optimum unit intensity in the refin​ing zone at which the effective energy consumption would be the lowest. The formula holds for values of breaking length higher than 6000m. It can be suspected that the general form of the equation can be true for other pulps, although differences may occur in particular coefficients of the equation.

Keywords: Refining Intensity, breaking length, paper strength properties
WASTEWATER TREATMENT

Toivakainen, Sakari.; Laukkanen, Timo.; Jokinen, Heini and Dahl, Olli.  Chlorate reduction in kraft pulp mill wastewater treatment processes. Appita journal, 64(3): 262 – 266 (2011).
Abstract: The stability of chlorate in pulp mill waste​waters was studied both in mill and labo​ratory scale. Chlorate, chlorite and chlo​ride concentrations were compared at dif​ferent process phases from three mills. The laboratory-scale experiment was car​ried out with pulp mill wastewater and biosludge using parallel batch activated sludge process units. The study confirmed that chlorate can be removed from ECF kraft pulp mill wastewaters under long enough anoxic conditions in the equalisa​tion basin or at the beginning of the acti​vated sludge process. A further observa​tion was that chlorate can be removed with a semi-anoxic phase. According to laboratory-scale experiments the efficien​cy of chlorate removal in semi-anoxic con​ditions was found to be equal to that in the anoxic phase, in which the aeration of sludge was completely hindered.

Keywords: Chlorate removal, anoxic selector, semi-anoxic selector, pulp mill waste-water, activated sludge process
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