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Abstract. Studies of the chemical composition of Pinus sylvestris L. were
performed. The studies embraced all the largest pine populations and the most spread
Jorest types in Latvia. Samples for chemical analyses were taken in 4 stem heights,
separately from sapwood and core. The obtained results indicate that the content of
cellulose and lignin for trees from different regions and forest types in one stem
localization differs moderately. The essential distinctions from the point of view of the
chemical composition of pine wood suggests only the extractives content in wood.
Common tendencies are observed for the distribution of extractives (EBE) throughout the
stem for trees both different regions and forest types. In all stem heights EBE are more in
core than in sapwood. To assess the effect of growth conditions on EBE content the
results obtained for the same localization in the stem were compared. In all forest types
and regions the EBE content in wood is higher as compared with the wood from less
ecologically touched regions. In addition the substances extractable with hot water (WE)
were determined. It is characteristic that both EBE and WE are less in pine trees grown
in drained areas.

Koksnes izmantosanas iesp&jas ir atkarigas ne tikai no t3s mikro un
makroskopiskas uzbiives, fizikalajam un mehaniskajam Tpasibam, bet ari no kimiska
sastdva. Savukart koksnes kimiskais sastavs pat vienas sugas ietvaros biitiski at3kiras
atkartba no augSanas un klimatiskajiem apstakliem, meZa tipa, apkartgjas vides
piesarnojuma w.c. Tade] programmas “Daudzfunkciju ekologiskdas meZsaimniecibas
teorétiskie pamati” ietvaros LV Koksnes kimijas institiita tiek veikti pétijumi par Latvijas
meZos valdoSo koku sugu koksnes kimisko sastavu. Nemot véra, ka priedes Pinus
sylvestris aizyem aptuveni 40% no visas valsti eso§o mezu kopplatibas, pétfjumi tika
sakti tieSi par priedes koksni, un tagad ir apkopoti rezultati, kas aptver visas lielakas
Latvijas prieZzu populdcijas. Lai novért&tu augSanas apstak]u ietekmi uz koksnes kimisko
sastavu, paraugkoki tika pemti no 3 lieldkajiem péc aizpemtds platibas meza tipiem:
sausiepiem (aizpem 54,5% no Kkopgjds meZzu teritorijas), koidrepiem (13,5%) un
purvainiem (12,0%) [1]. No katra meza tipa tika analiz&ti II Krafta kalases koki, kuri
sastada lielako prieZu koksnes krdjas dalu. Paraugi kimiskajam analizém tika pemti 4
stumbra augstumos atseviski no aplievas un kodola.

Iepriek§ veiktos pétjjumos tika konstatéts, ka koksnes kimiskais sastavs
ieverojami svarstas jau viena koka ietvaros [2], [3]. Tas ir atskirigs ka dazados stumbra
augstumos, td ari viena augstuma kodola un aplieva. Ta koksnes pamatkomponentu —
celulozes un lignina saturs atkaribd no parauga lokalizacijas vietas viena koka var
atSkirties relativi celulozei par 10—12% un ligninam par 5-7%. Ilustracijai 1.tabula ir dots
vienas priedes no Tomes meZniecibas celulozes un lignina satura salidzindjums gan pa
stumbra augstumu (resgalis pret galotni), gan pa perimetru (aplieva pret kodolu).
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1.tabula
Koksnes kimiska sastava atSkiribas vienas priedes stumbra
Lokalizacija stumbra Celuloze Lignins
Aplieva : kodols Resgalis 1.12 1.02
Galotne 1.06 0.98
Resgalis : galotne Aplieva 1.02 0.93
Kodols 0.96 0.94

Bet iegiitie rezultati paradija, ka ne celulozes, ne lignina saturs priedém no
dazadiem regioniem un at$kirigiem meZa tipiem vienadd stumbra lokalizAcijas vietd
neatSkiras butiski. 2. tabuld ir apkopoti rezultati, kas iegiiti sausiepu meZa tipd augusu
prieZu stumbra resgala kodola un aplievas vidgjos kimiskos raditdjus attiecinot pret
prieZu, kuras auguSas citos meZa tipos, resgalu aitiecigajiem vid€jiem kimiskajiem
raditajiem.

2.tabula

Priedes (Pinus sylvestris) koksnes kimiska sastava raditiju stumbra resgali

dazada tipa meZos attiecinits pret sausienu meZiem

Lokalizacijas MeZa tipi Celuloze Lignins EBE WE

tumbra

Aplieva Sausieni : purvaji 1.00 0.98 1.13 1.11
Sausieni : kiidraini 0.99 0.97 1.19 1.05

Kodols Sausieni : purvaji 0.99 1.00 1.06 1.00
Sausieni : kiidraini 0.94 0.99 1.0 1.09

EBE ar spirta~benzola $kidumu ekstragétas ekstraktvielas,
WE — ar karstu Gideni ekstragétas ekstraktvielas.

Ka redzams no 2.tabulas, celulozes atSkiribas starp dazadu regionu priedém
relativi nav lielakas par 6%, bet lignina gadijuma pat par 3% — tatad tas ir mazakas par
atSkiribam viena koka daZados punktos. Bet atSkiribas ekstraktvielu saturd ir véra
gemamas — pat 11dz 19%. Tadgjadi Sie pétfjumi paradija, ka Latvijas méroga par butiskdm
at8kiribam starp priedes koksni no tas kimiska sastdva viedokla var runt tikai attieciba
uz ekstraktvielu saturu koksné.

Etilspirta—benzola §kiduma ekstraggjamo vielu (EBE) sadalijuma pa stumbru ir
verojamas kopigas tendences kokiem ki no dazadiem regioniem, ta ari meZa tipiem. EBE
pamata sastdv no svekiem, taukiem, taukskabém u.c., un tas, no vienas puses, kalpo ki
koku rezerves vielas, no otras puses, ka dabiskie antiseptiki. 3.tabula ir apkopoti dati par

EBE saturu prieZu koksng, kas auguSas sausiepu tipa meZos.
3.tabula

Ar spirta—benzola Skidumu ekstragéjamo ekstraktvielu (EBE) saturs sausienu tipa
meZzi augusu priezu stumbros, %

Stumbra augstums Aplieva Kodols

Resgalis 2.8 +0.1 8.6+0.2

1/ 4 stumbra augstuma 2.7+0.1 4.6 +0.1

1/2 stumbra augsiuma 3.0+0.2 5.1+0.1

3 / 4 stumbra augstuma 3.5+0.1 5.840.3
Visos stumbra augstumos kodola ir vairak ekstraktvielu salidzinajuma ar aplievu. Pie
tam lielakais EBE saturs ir tieSi stumbra resgala kodold, bet zemakais - stumbra

lejasdalas aplieva. EBE saturs aplieva pa stumbra augstumu mainas mazak salidzinot ar

kodolkoksni.
Ieprieks apskatitds pamattendences EBE satura sadalfjumam pa koka stumbru -ir

spéka priedém no visiem miisu péiitajiem meZa tipiem, bet EBE procentualais daudzums
koksné gan at$kiras. 4.tabula ir apkopoti vidéjie EBE satura raditdji visos pétitajos meZa
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tipos divos stumbra augstumos — resgalf un ¥% stumbra augstuma. Seit Ipa$i biitu jaatzimé
priedes koksne, kas augusi Saurlapju kiidrenT — tatad nosusinatas platibas. Sim priedém ir
verojams salidzino§i zemaks EBE saturs visas analizétajds stumbra lokalizacijas vietas.

4.tabula
Spirta—benzola Sikiduma ekstragéjamo ekstraktvielu saturs priedes (Pinus sylvestris)
koksng no dazadiem meZu tipiem, %

Meza tips Resgalis 3 /4 stumbra augstuma
Aplieva Kodols Aplieva Kodols
Sausienis 3.24+0.2 8.6 +0.2 3.5+40.1 5.8+0.3
Purvdjs 2.6 +0.1 8.7 +0.1 3.540.1 4.7+0.2
Kiidrajs 2.4 +0.1 8.2+0.2 3.4 +0.1 4.0+0.3

Nemot vera, ka koksnes kimiskais sastavs, tai skaita ari EBE saturs, bitiski
mainas viena koka ietvaros, lai varétu noveértét augfanas apstaklu ietekmi uz o raditaju,
tika salidzinati rezultati, kadi iegiiti no koku vienadam stumbra lokalizacijas vietam, Par
bazes kokiem tika izraudzitas priedes no Latvijas ekologiski vismazak skarta regiona —
Stren¢u virsmeZniecibas. Rezultati ir apkopoti 5.tabula.

S.tabula
Ekstraktvielu (EBE) satura attieciba priezu (Pinus sylvestris) stumbra resgalos no
dazadiem Latvijas regioniem pret priedém no Strendiem

Regions Me[a tips Aplieva Kodols
Tome Metrijs 1.02 1.36
Purvijs 1.34 17
Silene Metrajs 1.21 1.50
Purvajs 1.63 1.42
Misa Kidrenis 1.05 1.66

No 5.tabulas ir redzams, ka visos gadijumos, t.i., visos pétitajos meZa tipos un
visos regionos, EBE saturs priedes koksne ir ievérojami augstaks, salidzinot ar bazes
kokiem no Strenciem. Ka zindms, ekstraktvielu viena no pamatfunkcijam ir koka
aizsargsp&ju nodroSinifana. lesp&ams, ka tiesi labvéligie augfanas apstakli Strencos
nosaka relativi zemaku ekstraktvielu saturu tur augusu prieZu koksné.

6.tabula
Ekstraktvielu satura attiecibas priedém (Pinus sylvestris L.) no citiem mezu tipiem
pret priedém no kiidreniens

Lokalizacijas vieta stumbra Kudreni: sausieni Kiidreni : purvaji
WE EBE WE EBE

Resgalis Aplieva 0.95 0.75 1.00 0.92
Kodols 0.92 0.95 0.85 0.94

3 /4 stumbra | Aplieva 0.95 1.00 0.98 1.00
augstuma Kodols 1.00 0.60 0.92 0.74
Videji 0.96 0.83 0.94 0.90

WE — ar karstu fideni ekstraggtas ekstraktvielas,
EBE - ar spirta—benzola §kidumu ekstragétas ekstraktvielas.
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Pec EBE izdaliSanas papildus tika noteiktas koksng palikusas ar karstu fideni
ekstrag8jamas vielas (WE). Tas pamati ir rezerves baribas vielas — ciete, citi oligo— un
polisaharidi, daZidi sali, miecvielas utt. Rezultdti paridija, ka pétitaja priedes koksné
WE ir robeZds no 1.8 fidz 2,7% - tas ir daudz mazdk ki EBE, un arfT WE satura svarstibu
amplitiida ir salidzinosi neliela. ArT WE vairak ir kodold salidzindjuma ar aplievu, bet, ja
EBE gadijumé kodold to saturs vid&ji ir par 50% lelaks k3 aplievd, tad WE gadijjuma
tikai par 20 — 25% lielaks. WE sadalfjumam pa koka stumbru nav tik aoteiktas
pamattendences ki EBE gadfjuma. Bet rakstwigi ir tas, ka, salidzinot priedes no
dazadiem me¥a tipiem, gan EBE, gan WE saturs viszemakais ir tie§i kiidregos augusam
pried8m. Tas ir redzams 6.tabuld, kurd ir apkopoti rezultati, kadi iegiiti, attiecinot EBE
un WE saturu priedém no kildreniem pret priedém no pargjiem pétitajiem me¥u tipiem.

K& redzams, tad WE saturs kiidrepu priedeém vidgji ir par 4% — 6% zemaks ka
citu meZa tipu pried®m, bet EBE gadijuma — pat par 10% ~ 17% zemdiks.

Veiktajos p&ifjumos iegiitie rezultati liek domat, ka eksiraktvielu saturs priedes
koksng Latvija galvenokirt ir saistils ar koka augSanas apstikliem — ekologiski tiraka
vidé zemaks EBE un WE saturs. Tapat ckstraktvielu saturu priedes koksné ir zemaks
priedsm, kuras auguSas kiidras angsn8s — purvijos un it ipadi nosusindtajds kiidras
augsnés — kiidrenos.
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FORSETA ANAEROBA BIOKONVERSIJA
FORCED ANAEROBIC BIOCONVERSION
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Apsract. Forced bioconversion of solid organic wastes as technology for Latvia
conditfions is presented. Every inhabitant produces 200-300kg solid wastes, about 0,6
min.t per year in Latvia. Different technologies are used for utilisation of these wastes.
The most popular are: landfilling, sorting and recycling, incineration, composting and
anaerobic digestion for organic wastes. As new technology in Latvia is forced
bioconversion of municipal solid organic wasies. Approximately 250000 ions soiid
wastes per vear are coming to landfill Getlini. 24% from them are usable for anaerobic
digestion. Regulating of temperature and moisture content in wastes gives possibility to
opiimise process of bioconversion. Forced anaerobic bipconversion proceeds 4-7 times
faster as normal bioconversion in landfill. For this techmology is necessary less
investment for incineraton anaerobic digestion in bioreactors and composting in tunnels
or hails, it is preferable for smaller landfills in Laivia too. For big landfill, where has
sorting, the best solution: approximately 30% recycling, 25% wet organic for forced
bioconversion, 45% for incineration.
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