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THE FIRST YEAR OF OPERATION OF THE BOTNIA FRAY BENTOS PULP MILL IN URUGUAY Saarela, Sami; Garcia, Eugenio; Eluen, Inés and Fernandez, Virginia Botnia S.A. P.O. BOX 62026 Ruta Puente Puerto Km 307 Fray Bentos, Uruguay



Kovasin, Kari Oy Metsä-Botnia Ab PO Box 165 FI-26101 Rauma, Finland



ABSTRACT The Fray Bentos pulp mill was started up in November 2007. This presentation will discuss the experiences during the first year of operation. The Fray Bentos pulp mill is one of the most modern pulp mills in the world. With its capacity of 1 million tons/a of fully bleached eucalyptus market pulp it is also one of the biggest single line pulp mills ever built. Basically the entire raw material supply of the mill comes from the eucalyptus plantations of Forestal Oriental from usually within the maximum distance of 200 km from the mill. When having reached the full capacity, the mill will use more than 3 million solid cubic meters of eucalyptus, mainly Eucalyptus Grandis. The fiberline process will be presented. The cooking of eucalyptus is performed to kappa number 18 by using two-vessel downflow Lo-Solids cooking process. Oxygen delignification is performed in two stages to bring kappa number down to the level of 10. Pulp is bleached to the full market pulp brightness of 91 % ISO by using the sequence A/D-EOP-D-P. The fiberline will be presented in detail and particularly the process technical motivation of the selected bleaching sequence will be discussed. The recovery process is commenced by black liquor evaporation in seven effects to reach the dissolved solids concentration of 80 %. The recovery boiler has the combustion capacity of 4450 tons solids/d and the steam values are 94 bar (g) and 490 oC. The main supplier of the fiberline and recovery island process is Andritz. The entire process and all the areas of the pulp mill have been designed and implemented according to the IPPC BREF to comply the Best Available Techniques for chemical pulp manufacturing. In the presentation we will discuss the development of the start-up curve to reach the current production rate of the mill. The realized process technical values as well as the reached quality level of the produced pulp will be presented. In addition, the environmental impact regarding the air emissions as well as the effluents will be discussed based on the realized levels measured and reported, and monitoring activities for operation and environment will be presented. The environmental permit for Botnia Fray Bentos mill is one of the strictest in the world for pulp mills. Keywords: Pulping, bleaching, eucalyptus
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INTRODUCTION Oy Metsä-Botnia Ab or shortly Botnia is Europe's second largest pulp producer with five pulp mills in Finland. Entering into a project to build a pulp mill in Uruguay was initiated early 2003 when Botnia agreed to purchase 60 % of Compañia Forestal Oriental. Forestal Oriental has its background in the extensive eucalyptus planting activities which were started in Uruguay by Shell and UPM-Kymmene in the 1990's. At the beginning of the 2000's, Forestal Oriental owned 48 000 gross hectares of land in the western part of Uruguay with plantations mainly of Eucalyptus Grandis and Eucalyptus Dunnii. Setting up the Uruguay –based company Botnia S.A. in October 2003 put forward an extremely intensive period of pre-engineering of the mill with the consulting company Pöyry. Simultaneously the preparation of a study for Environmental Impact Assessment (EIA) and a Socio-economic Study was launched. The environmental permit was later on applied from the Uruguayan environmental authorities (DINAMA). Finally in February 2005 DINAMA granted the Preliminary Environmental Authorization for building a bleached pulp mill in the Province of Rio Negro. The project for constructing the Fray Bentos pulp mill could be officially started. The initial start-up schedule was set to be the third quarter of 2007. It could be announced at the beginning of September 2007 that the mill was "technically nearly completed", which practically meant the readiness to start. After obtaining the final environmental permit from the Uruguayan authorities, the start-up of the mill could be commenced on 9 November 2007. Why then Uruguay and the city of Fray Bentos to locate one of world's largest pulp mills? First of all, such a mill requires a significant amount of wood raw material – 3,5 million cubic meters annually. The availability of good quality raw material is one of the most essential prerequisites for any modern pulp mill. Forestal Oriental with its pioneering eucalyptus cultivation and seedling program can supply approximately 70 % of the wood raw material needed by the mill. Today Forestal Oriental owns directly or through majority ownership about 170 000 hectares of land in Uruguay, of which about 60% is plantable. The rest of the wood raw material comes from outside suppliers against long-time delivery contracts. Forestal Oriental's own plantations have received FSC (Forest Stewardship Council) certification. From the sustainability point of view, the efforts of the Uruguayan government to support forest plantation in the areas of grasslands with low agricultural value is a very significant factor. In this presentation we are not going to comment on the well-known public discussion that has been conducted around the mill and based on experience on older mills, particularly on the anticipated environmental effects. However, it might be worthwhile to repeat the message from the Cumulative Impact Study (CIS) released by the International Finance Corporation in October 2006. According to the study, the mill and its process technology can be considered to IPPC-BAT or better. The CIS states that there will be no negative impact on the environment or human health, but on the other hand there will be significant socio-economic benefits to the entire area. For example, odour will not be detected during normal mill operations. The cumulative assessment of water quality in Rio Uruguay indicates that no water quality standards or guidelines will be exceeded as a result of the effluents from the mill. There is more information about the environmental and other studies as well as the mill project in the following references /1 -5/. In this paper we will first present the process technological solutions selected for the mill. After that the main operational data will be discussed. The experiences from the start-up period and the obtained process performance will be shown. The development of the most important environmental parameters will be discussed. The mill data covers the span from November 2007 to August 2008.



FRAY BENTOS PULP MILL General The capacity of the mill is 1000 000 ADT/year of fully bleached eucalyptus pulp (target brightness 89 – 92 % ISO). The mill uses the kraft process and the pulp is bleached without elementary chlorine (ECF). The entire process is selected according to the recommendations of IPPC BREF that defines the Best Available Techniques (BAT). This set of norms is used in the European Union for defining the BAT by the pulp and paper industry /6/. 2



In order to justify the selection of the process technology from the environmental, economical and product quality point of view, extensive laboratory studies were conducted by the equipment supplying companies during the pre-engineering phase. In addition, particularly the bleaching process was very carefully scrutinized in connection to a large scientific research project at the Helsinki University of Technology. It is also worth mentioning that the same Uruguayan eucalyptus wood mixture as the Fray Bentos mill uses was processed in full scale at two Finnish pulp mills owned by Botnia and UPMKymmene. The mill trials were extensive enough to produce several tens of thousand tons of similar type eucalyptus pulp as the mill was designed to manufacture. The obtained process technical and product related experiences were benefited from during the start-up of the mill. The entire fiberline and chemical recovery process has been delivered by Andritz.



Woodhandling The wood comes to the mill from the plantations as debarked logs selected according to the eucalyptus species. There are two parallel chipping lines at the mill woodyard. Figure 1 shows a simplified diagram of the chip preparation system at the woodyard.



Figure 1: The general layout of the woodyard



Brown Stock Fiberline (Cooking, pulp washing, oxygen delignification and screening) The entire pulp mill fiberline process is presented in Figure 2.
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Figure 2. Fray Bentos pulp mill fiberline The principal environmental and pulp quality related aspects to consider when designing the brown stock part of the fiberline are as follows: •



• •



The kappa number profile in the brown stock area needs to be optimized: the lower the kappa number entering bleaching the better from bleaching chemical and bleaching effluent point of view but high enough to guarantee the desired paper technical properties for the product. In case of the Fray Bentos mill, the target kappa number after cooking is 18 and after oxygen delignification 10, respectively. The total washing efficiency of the counter-current washing system prior to bleaching shall be high. In our case the design value for the total washing efficiency is E10 =23 measured using the equivalent Nordén number at 10 % pulp consistency. The entire black liquor system is closed. All the black liquor, the possible spills included, is taken to black liquor evaporation.



The cooking process is the Andritz Lo-Solids® Downflow system /7/. Brown stock washing starts by the digester washing zone in the bottom of the digester. The main task of brown stock washing prior to the oxygen stage is carried out by three Drum Displacement Washers® (DD-washers) in parallel. Oxygen delignification is performed in a typical two-stage system having the retention times 10 and 60 minutes, respectively. Oxidized white liquor is used as the main source of alkali in oxygen delignification. Knot separation and brown stock screening is located after the second oxygen delignification reactor and prior to the post-oxygen DD-washers. The separated and washed knots are returned back to the chip feeding system to be re-cooked while the final reject comprising mainly of such impurities like sand is removed from the system as a solid waste. It is estimated that the amount of removed rejects is only about 1 ton/d, i.e. roughly 0,03 % of the produced pulp. The post-oxygen washing is also carried out by means of DD-washers.



The pulp bleaching process The pulp bleaching system is critical from the point of view of reaching the required pulp quality in terms of brightness and cleanliness as well as maintaining and fine-tuning the paper technical properties of the product. However, the bleaching plant is also the location of opening the mill water circulations; a modern pulp mill typically discharges 20 – 25 m3/ADT bleaching filtrates to be treated in the mill effluent treatment system. For this reason, the selection and usage of the bleaching 4



chemicals in a proper way is of primary importance. According to the BAT, bleaching without elementary chlorine or in other words by means of chlorine dioxide (ECF) is required in order to manage the level of chlorinated organic compounds and to prevent totally the formation of the highly toxic polychlorinated aromatic compounds. Considerable effort was put to select the best version of ECF-bleaching that can take on the other hand into account the specific characteristics of eucalyptus pulp as well as optimizes the usage of bleaching chemicals from the economical and environmental point of view. The selected bleaching sequence in the Fray Bentos mill is (A/D)-Eop-D-P. One of the key features in case of bleaching eucalyptus pulp is the generation of hexenuronic acids (HexAs) in the cooking process. As pointed out eg. by Colodette et al /8/, the share of HexAs in the brown stock pulp may vary a lot from case by case which mainly influences the kappa number reduction in the oxygen stage. In any case, oxygen delignified eucalyptus pulp contains a significant amount of HexAs. The removal of HexAs can be performed basically by means of three alternative concepts: acid treatment (A-stage), hot chlorine dioxide stage or an ozone stage /8/. There is a number of alternative ways to combine these HexA-removal stages into the bleaching sequences. Vuorinen et al. /9/ have concluded that combining the A-stage and the delignifying D-stage (D0-stage) together without intermediate washing (A/D) can give the best bleaching performance from the total chemical consumption point of view. Botnia has participated the research consortium referred by Vuorinen et al. Reducing the HexA-content also reduces the consumption of chlorine dioxide. In other words, chlorine dioxide can be specifically used for removing residual lignin. The other effect where the HexAs can play a significant role is the colour reversion of the bleached pulp. Removing HexAs eg. by means of an A-stage improves brightness stability. Having a peroxide stage at the end of the bleaching sequence is another way to prevent post-yellowing. In addition, having peroxide in the sequence further reduces the chlorine dioxide demand. The designed total chlorine dioxide consumption in the bleaching process of the Fray Bentos mill is 20 kg act. Cl/ADT.



Drying of pulp The bleached pulp is dried by means of two parallel drying machines (capacity 2 * 1800 ADT/d) delivered by Andritz. The wet end forming is performed by means of Twin Wire Formers and the press part comprises of three press sections to reach the pulp dryness above 50 % before entering the drying section.



Chemical recovery The weak black liquor from the fiberline is taken to the evaporation plant comprising of 7 effects. The nominal evaporation capacity is 1100 tons water/h. The black liquor is concentrated to 80 % solids content to be fired in the recovery boiler. The Andritz recovery boiler has the combustion capacity of 4450 solid tons/d. The vapour pressure and temperature are 94 bar (g) and 490 oC with the vapour generation capacity of 182 kg/s. Electric power is generated by two 80 MW turbines, of which one is an extraction back up pressure turbogenerator and the other an extraction back pressure turbogenerator with condensing tail. The power generation is based on the 31/11/3 bar(g) nominal steam pressure levels extracted from the turbines, being the average generation over 120MW . The white liquor preparation system (causticizing and the lime kiln) is a typical Andritz system of today. The green liquor is filtered by means of X-FiltersTM instead of clarification. The white liquor filtration is performed by using a disc filter. The lime kiln has the nominal capacity of 830 tons CaO/d. The kiln is heated by using heavy oil as well as the by-product methanol from black liquor evaporation and hydrogen from the chlorate plant of the chemical island.
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Effluent treatment The design value for the effluent flow from the mill is 25 m3/ADT, i.e. about 73 000 m3/d. The main part from the effluent comes from bleaching but there are also smaller effluents streams eg. from woodhandling, pulp drying, evaporation (secondary condensates) and causticizing in addition to the water taken from the cooling water circulation. The effluent treatment takes place by means of an activated sludge biological treatment system presented by Figure 3.



Screening



Primary clarifier 1 pce, Ø 46 m



Neutralization and nutrient chemical dosing Cooling towers Tout 30 °C



Safety basins 3*25000 m 3



High solids effluent Preneutralisation



Aeration basins 2 pcs, each 75 000 m 3



Secondary clarifiers 2 pcs, Ø 65 m



Return activated sludge



MB pulp mill



Sludge pumping



Postneutralization Low solids effluent



Rio Uruguay Aeration air blowers 4*20000 Nm 3 Sludge mixing tank 500 m 3



Return activated sludge



Primary/mixed sludge dewatering: 2 Belt filter presses Capacity total 33.8 tDS/d primary sludge or 26 tDS/d primary+biosludge mixture



Waste activated sludge



Treated Sludge effluent pumping



Biosludge dewatering: Gravity table + Decanter centrifuge Capacity 17 tDS/d Black liquor from evaporation



Filtrates



Filtrates



Filtrates from dewatering



Liquor-biosludge mixture to evaporation



Figure 3. Effluent treatment plant The main equipment and stages are as follows: • • • • • • • •



Coarse screening to remove possible bigger solid particles Primary clarifier to remove the solids (primarily fibres) from the high solids content stream Safety and equalization basin system, comprising of three 25,000 m3 basins in parallel Cooling tower for maintaining the right temperature level from the biology point of view pH adjustment and nutrient addition Aeration basins (two units in parallel) Secondary clarifiers (two units in parallel, diameter of each 65 meters) Excess sludge disposal system



The treated effluent is taken to Rio Uruguay through diffuser pipe.



OPERATIONAL EXPERIENCES Start-up phase Chip feeding to chip silo was started 10th of November 2007 after midnight, and in 62 hrs time drying th machine 1 was fed. First FRB Euca bales were produced 12 of November. The nominal capacity of the pulp mill (1.000.000 tons/year with 350 operating days), as 30 days average, was reached in 145 days from the start-up of the mill. This can be considered as a world record even though such records are not officially registered. The last two best marks achieved by other mills of similar type have been 171 and 174 days. Figure 4 shows start-up production curve.
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Figure 4. 30 days sliding average production Pulp quality was prime soon after the start-up: from second month of production prime % as monthly average has been over 98%.
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Figure 5. Prime quality % per month Pulp brightness has been stable after initial adjustments, and most of the time inside the specifications.
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Figure 6. Final product brightness Dirt counts amount have been low and matching expected values: pulp cleanliness has been good. Extractives content, measured as acetone extracts, increased at the beginning (concentration of the white waters in the nearly closed circulation) and then stabilized in a low and expected value (normal 
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The First Year of the Santos Administration 

El presente informe busca hacer un balance del primer año de la administración de Juan Manuel Santos en temas claves de










 








Headhunter of the Year 

hÃ¤ufig das Thema digitale Transformation in der Personalberatung und die Jury bekam einen guten Status Quo, was die Branche bewegtâ€œ, so Mantel.










 








Five Years Operation of the First Offshore Wind Research ... - DEWI 

[2] NOAA-CIRES Climate Diagnostics Center: NCEP. Reanalysis data, Boulder, Colorado, USA, available at the Web site at http://www.cdc.noaa.gov/.
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Grupo Nutresa during the first half of the year grew 17,4% in total sales 

29 jul. 2016 - Without acquisitions, growth is 15,4%. In Colombia, sales amounted to COP 2,6 trillion, accounting for 60
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Frankfurt, 24 February 2015. L/MD/15/106. Dear Jeroen,. My Staff has reviewed the list of measures which the Greek authorities submitted yesterday evening.
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