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ABSTRACT

Vegetables of alternative cultures to the agro-alimentary ones are used, for the paste manufacture for
paper, with the purpose of diminishing the wood consumption and the imports of paste and paper, as well
as diminishing the excesses of nourishing products that are obtained in the European Economic
Community. For it species of inoculated leguminosas or with rhizobium have seted out, in order to help
degraded land recovery.

After a first winter lignification, the characteristies of the raw materials (Leucaenas, Chamaecytisus
proliferus, Prosopis, Retama monosperma, Arundo donax and Phragmites) has been studied.

Keywords: Paper, Non-woody, Leucaena, Chamaecitysus proliferus, Retama, Prosopis, Arundo donax,
Phagmites.

INTRODUCTION

Soil degradation has been described as an important problem in Europe: 12% of total
European land area has been affected by water erosion and a 4% by wind erosion (Van den Born
et al., 2000). Among the main effects of degradation soils leads to reduce vegetative cover,
decrease water quality, lower efficiency of use of water and management and increase risk from
pests and diseases because lowered biological control (ICRAF, 2002). Despite proposals for a
diversity of solutions and the investment of time and resources it continues to prove a substan-
tially problem (Zalidis et al., 2002). The possible solutions involve an agricultural sustainability
that using natural resources to enhance progressively the productive capacity without jeopardi-
zing future potential. There are many studies concerning bioremediation for highly contamina-
ted areas (Leung et al., 2000; Lombardi and Ramalho, 2003; Naidja et al., 2000; Pascucci and
Kowalak, 1999). With this perspective, the use of Leucaena (5 varieties: L. diversifolia, L..
collinsii, L.. leucocephala Honduras, L. leucocephala India and L.. leucocg¢cephala K360),
Chamaecitysus proliferus (4 varieties:. La Palma, Huelva, Nueva Zelanda and Australia),
Prosopis (2 wvarieties: P. alba, P. julyflora), Retama momosperma, Arundo donax and
Phragmites. in soil restoration has been studied in several countries (Sharma et al. 1998;
Vanlauwe et al., 1998).

On the other hand, the use of non-woody faster-growing species for papermaking could have
a great advantage that they provide remediation for the environmental problems associated with
the industrial use of that vegetable species. The necessary harvesting for the suitable regrowth
of plants, provides trimming residues. These wastes could be used as papermaking raw material.
Trimming residues wood were formed by branches of 0.5-5 ¢cm thickness.

MATERIALS AND METHODS
Composition of fourteen raw material from several species of agroforestry have been stu-

died, Leucaenas: (L.diversifolia, L.colinsi, L. leucocephala India, L. leucocephala Honduras and
L. leucocepha K360), Chamaecitysus proliferus: (Huelva, Nueva Zelanda,. La Palma and
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Australia), Retama monosperma, Phragmites, Arundo donax and Prosopis(P. Alba and P. july-
flora). samples of raw material were milled to pass a 4 mm screen, since no diffusional limita-
tion were observed for this particle size in preliminary studies. Samples were air-dried, homo-
genized in a single lot to avoid differences in composition among aliquots, and stored.

Aliquots from the homogenized wood lot were subjected to moisture determination (drying

at 105 °C to constant weight) and to quantitative acid hydrolysis with 72% sulphuric acid follo-
wing standard methods. The solid residue after hydrolysis was recovered by filtration and con-
sidered as Klason lignin. The moisture of wood was considered as water in the material balan-
ces.

Characterization experiments involved the following parameters:

o Physical characterization: length fiber and diameter ofm fiber.

e Chemical characterization: 1% NaOH solubles (Tappi 212) , ethanol-benzene extractives
(Tappi 204), hot water solubles (Tappi 257), Klason lignin (Tappi 212), holocellulose
by the Wise et al., method and o-cellulose (Tappi 203-0S-61).

We used non- wood trimmings but only wood was considered as it contained the bark, which

was very thin and difficult to strip off allso, it accounted for only 1-2% of the overall mass.

RESULT AND DISCUSSION

With regard to the characterization of the raw material, a first study has been made from the
effect of the plot of land , it was not significant over any parameter of biomass production so it
was eliminated from the statistical analysis.

Every species and origin show a good adaptation of the earth and climate to the area of study.
The growing of every species was wide coming to a stop only in winter. In table 1 we can see
how the less productive species were Retama monosperma 'y Prosopis julyflora, following by
Leucaena colinsi.

Table 1

Species ligneous dry weight (t/ha) total dry weight (to/ha)
L. diversifolia 4.83+0.94 7.45% 1.46

L. collinsii 3.02+0.70 3.09% 1.43

L. leucocephala 8.73+1.04 12.87+ 1.50

Ch. proliferus 1.3840.36 2.20£0.60

P alba 1.53£0.29 1.55+£0.30

P, juliflora 0.35£0.09 0.3510.09

R. monosperma 03140.08 032+0.08

Length fiber of the most of the raw materials was determined as it is shown in table 2 .
Length fiber between in 0.67 mm (Retama monosperma) and 1.16 mm (Arundo donax) are
observed. Different types of Leucaenas and Chamaecytisus proliferus have a similar length
fiber, 0.8 mm.

In order to make a chemical characterization of the raw materials, many proceeding were
leaded to prepare a sample, such as stripping the bark, splintering and mashing that away, sam-
ples show homogeneous size and humidity conditions (from 0.2 mm to 0.4 mm). In the table 3,
the result obtained in the chemical characterization of the raw materials used are shown. We can
observe how the forteen species can be divided into four groups, Leucaenas (diversifolia, colin-
sii, leucocephala Homduras, leucocephala India and leucocephala k360), Chamaecytisus proli-
ferus (Huelva, La Palma, Australia and Nueva Zelanda), Prosopis (alba and julyflora) and a
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heteroneneous group (Retama monosperma, Arundo donax and Phragmites. Result into the
group for every analysis are similar for each specie. Derivation level of the chemical parameter
oscillated between the following values: 1% NaOH solubles from 16.2% (Chamaecytisus proli-
ferus) to 26.1% (Retama Monosperma, Arundo Donax and Phragmites), ethanol-benzene
extractives de 2.9% de (Chamaecytisus proliferus) a 6.2% de (Retama Monosperma, Arundo
Donax y Phragmites), hot water solubles from 2.8% (Chamaecytisus proliferus) to 5.6%

(Prosopis), content of

lignin from 15.3% (Chamaecytisus proliferus) to 22.5% (Retama

Monosperma, Arundo Donax and Phragmites), holocellulosa from 63.2% (Prosopis) to 78.5%
(Tagasaste) and a-cellulosa from 39.5% (Prosopis) to 45.4% (Chamaecytisus proliferus).

Table 2

Species Length (mm) Diameter (micras)
Leucaena diversifolia 0.734 19.825
Leucaena colinsi 0.612 15.600
L.leucocephala Honduras 0.829 17.850
L.leucocephala India 0.875 21.538
L.leucocephala K360 0.766 20.625
Tagasaste Australia 0.742 15.975
Tagasaste Nueva Zelanda 0.790 19.988
Tagasaste la Palma 0.749 13.475

Retama Monosperma 0.630 11.463

Arundo donax 1.161 15.950
Prosopis Alba 0.561 11.500
Phragmites 0.815 11.775

Table 3
Ethanol-
1% NaOH benzene Hot water  Holocellulosa  Lignin o-cellulosa
Species solubles extractives solubles (%) (%) (%)
(%) (%) (%)
Leucaena diversifolia 17.38 4.44 3.24 77.88 19.088 40.10
Leucaena colinsi 20.02 4.64 4.30 80.79 17.041 43.77
L.leucocephala Honduras 20.26 6.05 5.01 74.11 19.391 41.21
L.leucocephala India 18.44 4.64 3.98 75.92 21.430 44.43
L.leucocephala K360 23.41 8.19 6.81 68.34 18.396 3941
Tagasate Huelva 16.67 2.64 2.79 79.73 16.796 45.37
Tagasaste Australia 15.55 2.17 2.96 82.16 15.706 47.65
Tagasaste Nueva Zelanda 16.15 3.43 2.99 75.36 14.838 43.59
Tagasaste la Palma 16.62 3.30 2.41 76.47 14.104 44.99
Retama Monosperma 16.93 5.03 3.84 71.76 21.498 42.75
Phragmites 34.77 6.36 5.38 64.16 23.660 35.76
Arundo donax 26.80 7.30 4.73 70.20 22.338 40.46
Prosopis Julyflora 22.56 5.30 6.49 62.77 20.601 36.55
Prosopis Alba 20.86 4.65 4.67 63.56 19.270 41.55
REFERENCES

ICRAF. International Centre for Research in Agroforestry. 2002. Soil fertility degradation in sub-
Saharan Africa: Leveraging Lasting Solution to a Long-Term Problem. Workshop held at the
Rockefeller Foundation Bellagio Study and Conference Centre. March. Monterrey, Mexico.

347



Sustainable Organic Waste Management for Enviromental Protection and Food Safety

Leung, W.C., Wong, M.F., Chua, H., Lo, W., Yu, PH.F., Leung, C.K. 2000. Removal and recovery of heavy
metals by bacteria isolated from activated sludge treating industrial effluent and municipal wastewa-
ter. Water Sci. Technol., 41: 233-240.

Lombardi, S.C., Ramalho, A.L. 2003. Properties of complexescof galactomannan of Leucaena lucocepha-
la and AI3*, Cu?*,and Pb2?*. Biores. Technol., 89:63-73.

Naidja, A., Huang, P.M., Bollang, J.M. 2000. Enzyme-clay interactionsand their impact on transformation
of natural and anthopogenic organic compounds in soil. J. Environ. Qual., 29: 677-691.

Pascucci, P.R., Kowalak, A.D. 1999. Metal distribution in complexes with Chlorella vulgaris in seawater
and wastewater. Water Environ. Res., 71: 1165-1170.

Sharma, N.K., Singh, P.N., Tyagi, P.C.,Mohan, S.C. 1998. Effect of leucaena mulch on soil-water use and
wheat yield. Agric. Water Manag., 35: 191-200.

Van den Born, GJ., de Haan, B.J., Pearce, D.W., Howarth, A. 2000. Technical Report on Soil Degradation.
RIVM report 481505018.

Vanlauwe, B. Sanginga, N., Merckx, R. 1998. Recovery of Leucaena and Dactyladenia residue 15N in
alley cropping systems. Soil Sci. Am. J., 62:454-460.

Zalidis, G., Stamatiadis, S., Takavakoglou, V., Eskridge, K., Misopolinos, N. 2002. Impacts of agriculrural
practices on soil and water quality in the Mediterranean region and proposed assessment methodology.
Agric. Ecosys. Environ., 88: 137-146.

348



	5. WASTE MANAGEMENT STRATEGIES
	ALTERNATIVE RAW MATERIALS OF CELULLOSE PULP FROM



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




