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Utilization orForesもProducts fbr藍nergy鼠esources  

Mitsugu YosIi王MURÅ  

人l）StI・王ICt  

Theenergycrisisisreviewedby paylng attention to托）reSt biomassin the world andinJapanas  

an energy reSOurCe・   

AccordingtooneoftherecommendationsmadeattheNairobiConferenceonenergy，meChanization  
SyStemOra鮎restation，Wbichispresentlybeing pursuiediIユSoutbSuma加bytbeJapanese－Indonesia  

COOperation，isdescribed．   

WoodresiduesinJapanaresurveyedandnotmuchuse（ias払renergy．AtyplCalexampleofvery  

10Calpowergcneratiol＝ltilizingsaw－dust，isg主Ven．Newso∬dandliquidcompositfuelsareintroduced  

andaCCOMisexplainedbyan example．SpecialcharcoalisalsoshownぬrcomparisorlWithtbe  

Asianblack（：harcoa】．  

l．llltrOdllCti（lll   

Since1973，WhenthedrasモicincreaseinOPECoilprlCeeStablished，aVerySignincantportionofthe  
WOrldbasbecomeawareofrutureene喝ySupPlies．Anenergyhasbecomemost餌ndamentalproblem  
inallindustriesandlivingsin everycountry．Sowc mustfindout theway（1）toextendtheuseof  
fossilfuelsand（2）toincreasealternativerenewableresources．   
Asthesborモterm resolutioninJapan，Oils havebeenstored on thesea andian8払rtbeamount  

meettoseveralmonths’consumptionfbrthenationalneedsandreestablishedtheeconomydisturbance  
鉦omtheoilcrisisbyevenlngandabsorbingtheincreaseinoilprlCeintoevery鮎1dofindustrycuttir唱  
anyexcessinmanu払cturlngprOCeSSeSandhomeair｛CO11ditionlngaiユdcookir唱．Howeveronthelong  
run，aItho喝bJapanemphasizesondeveIop王ngatOmicpowerandLNGpiant，WellaVetOSearChand  
SurVey eVery SurCeS Ofene柑y，So魚eilergy patb has more been attentioned，due to renewable and  
n10St e＼√Cnly distl・ibute〔loll‖1C C；lrtll．thel・Ctbl・CヱISIocat nnd nalio11al；1S WClI．Al110ng SOrt e11Crgics，  

bjomasswhic‡1hasior唱beenusedibrthousandyears，1S mOStimportant and fもasibleaiternativesfbr  
tbe丘）SSiIeenergy．  

2．t‡i（川lとISSillll・Orl（l   

Biomassis a renewable resources and everlasting under the sun．The amount ofstock massis  
importantasaresouce，butourmostinterestisuponanannualproduction（Tablel）tobeusedevery  
yearlVithout（iestroy江嶋eCOlogユCalsystem．   

The払rest bioiⅥaSS Sbows characteristic due toiモS prOductivity that tlle StOred massin fbrestry  

amountstol，700×109tonofthewholestock，andannualproductionof80×109tonbutaccountsfbr  
46％or overa】1anllualbiomass production and4．7％ofthe払restry stock．On tbe contrally，the  
annuaIbiomassproductionintheseaamountsto32％ofwho王eannualbiomassproduc貞onalthough  

R¢CeivedOctob¢r15，1983  

Paperllt・eSCnted a11】1C≠・OrkshopoIIGt・cen EIlel・g）・［or RegiollalDc＼′Clopmcnt，hcldilt Bogor Agricultural  

Uni＼・Cl■Sit〉・，Bogol一，1ndoncsia，Scptcnlbel■29－30，1982．   
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Tabl¢1．hventoryorpiantbionlaSSOntbeearthandproduc血ity11）  

Whole Land fごorest  Sea  

SIock  t）rylOt’1  1Sヰt  1837   170O  3．9  

％  100  99．8  92．3  0．2  

Produc－  109t／y  172．5   1壬7．5  79．9  55．O  

tivity  ％toStock  9．4  （；．4  4．7  j410  

its stock mass shows only O．2％orthe whole stock．Thisis rnainly owing to plankton．However  
thistoplCisoLltOfmycoverage．   

Manydeve）opillgCOulltricsandlllerurnll）artSOrtlledevelol）edcou111riesrelymuellOnthctl■aditio11al  
renewableene柑ySOurCeSuChas餌elwood，Charcoal，CrOpreSidue，animalexcrementandso on．Ås  
secllinTable2、inworsIcase ollC halrto tllrCC（lし】alcrs or＼＼′llOle cllCl’gyCOllSしmlPtio11CO11Sistsorthcsc  

typesofrenewableones．Eveninthem主ddlegrdupofthedeveloplngCOuntries，tOPeOPleinruralarea  
andthelowerclassofurbanarea，thistypeofenergylSCOmmOnincookingandamountsto20to  
25％ofnationalenergyconsumption．Thedemandtothefuelwood usedinhomeexceedthesupply  

Table2．Woodene】・gyCOnSul叩Iioninworld4，B・1ぢ）  

Fuelwoo（ま－う…C主1arCOal  

％orwbole＊   
e11ergy  

COn5umplion  

Energy汁omwood  
（eq．coaliO¢t）  

Roundwood（％）  

1971  1978  

Cou】ユtry  

7
3
 
4
 

1
 
つ
－
1
・
l
 
つ
ー
q
ノ
 
Q
ノ
 
ー
・
Q
ノ
 
O
U
 
′
0
 
7
 
0
0
 
7
 
－
1
 
 

8
 

4
 
 

Wor王d  

CaIlada  

U S A  

Brazil  

Mexico  

F RD  

Sweden  

France  

Rumania  

Czecboslovak  

Polこ111d  

U S Sll  

Ethiopla  

Uganda  

ll・；lll  

llldiこl  

Indonesia  

Plli11il叩i11CS  

Thailand  

Kol・eこI  

China  

Australia  

Japan  2
 
 

8
 7

・
1
・
1
“
”
。
・
5
。
・
9
。
・
8
㌫
。
・
5
一
㌫
＝
∽
㌘
・
 
 

5
 3

 
 

4
 
 

4
・
0
0
・
5
∽
2
・
6
2
・
8
“
1
・
7
M
一
〇
・
4
0
・
3
L
7
 
鵬
一
川
銅
2
・
〇
一
州
〓
忘
∽
0
・
0
 
 

1
 
5
 
 

3
 
 

爪
X
U
 
1
 
 

8
 
7
 
 

7
 
4
 
 

4
 
q
′
 
7
 
「
O
 
Q
ノ
 
4
 
8
 
7
 
り
】
 
5
 
3
 
1
 
ハ
U
 
O
 
1
 
8
 
‘
U
 
1
 
7
 
2
 
 
 

2
 
q
ノ
 
Q
ノ
 
3
 
0
ノ
 
0
0
 
7
 
7
 
エ
U
 
7
 
 

n
ノ
 
7
 
5
 
 

つ
ん
 
 

ヽ
1
ノ
 
 

ヽ
l
ノ
 
 

）
 
ヽ
l
ノ
 
 

l
 
つ
ム
 
0
 
7
 
5
 
3
 
り
ん
 
2
 
つ
J
A
．
 
7
 
8
 
′
h
U
 
ハ
ブ
 
4
 
 

3
 
1
 
1
 
2
 
q
ノ
 
0
ノ
 
つ
ん
 
ハ
ブ
 
Q
ノ
 
′
h
）
 
7
 
7
 
7
 
1
 
■
J
 
 

′
t
ヽ
 
 

′
l
ヽ
 
 

（
 
（
 
 

BilSCdonSp．gl■．0．ヰ7ilnd‘l，500kcこl］／kgrordr），＼＼・OOd  

＊Nikkci1丸1Si【1CSSScpt．10，1979．  
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furtherandfurther・Vi11agersusedtogeteasiIyinthe払restncarby，buttodaytheyhavetowalkabout  

tocollectwoodfuelspendinghalfadayorwholeday10ng・Peop王eincitypaytogetfuelwoodin  
SOmeiargepartortheincome・Ti－eS主tuationisverycommonthrougbalmostalldeveloplngCOuntries．  

Onetol・5millionhectaresoftheforestareconsumedeveryyearandthisamoLlntStOl．3％ofoverall  

rorestindeveloplngCOul－tries・Especiailyintboseareasofsemiaridandmountainra昭e，Where，aS  
kown，払ecesofanimalisdriedandtlSedasrueltocoolく．Not on‡yd毒sturbtheorganicbalancebut  

hugeamOUntOrnitrogenandphosphorousisburnedoutandthesoilsbecomepoorer．   
Toimprovethisenergycrisis，NairobiConferenceoftheUNonnewandrencwablesourcesofenergy  

madetherecommendations9ぷ）・Inparticぬrthecon托rencerecognlZeSthatmeetingthe  
requlrementS Wi血n the con‡ext orintegrated ruraldevelopment programmesまnc】uding  

production，Snla重王scale and ruralindustries，househoid requirenユentS and sociocultural  

greatt］rgeney・OfparticularconcerntodeveloplngCOunモriesisthefucIwooddc鮎itarea，  

dimeilSions（Table3〉．Thepriorityac貢onmaybeas払1lows．  

（1）Selection ormoreproduct主veand払stgrown species，andpromoteandsLlppOrt  
andacモivitestoestabIishlarge－SCaleplantationsincludinga恥restationinde鮎itarea．  

（2）Improvingthee絹ciencyofstovesandcookingutensils，develop主nglowcoststoves  
theirwidespreaduseforconsiderationtothesocialandculturalacceptabi王ity・  

（3）Improve processing fueisn・om waste twigs，branchesandleaves to usein direct  

andcharcoalproductionandgasほcation．  

ruralenergy  
agrlCu圧ural  

aspecrs is of 
of alarmingng 

prOgrammeS   

andpromote   

COmbustion，  

Tabie3・Gro叩i喝thedeve‡opingcotlntrieshaving蝕elwoodshorta虚einvieworene柑ydenlOmds2∂）  

Counaries irnporling oils 
CoumtI■y expOrtingoils  

％（importedoils／COmm，emergyCOnStlmption）  
OPl三C  N川1－Ol）EC  

0～コ5  ヱ6一－50  5】～75  7（う～100  

Equa（】or  AI鳩0】a  

Indonesi昆   虫urma  

Nigeria  Cl血a  

CoflgO  

ZこIil・e  

India  蓋anがadesh Af惣hanistan Cam8rOOn  
Pakistan  Ghana  Morocco  

phiま1圭ppln¢S  

Thailand   

Ene柑yPn）biemsonl）eveiopingCouれtry，Jap．editioIl，1980WorldBamk．Includethosecountriesor  

GNppercapitaisunder＄300andO・75′がorRlelwood，under＄600＆0．50Jが，andunder＄900and  
O〝73，CannOtuSeCOntintlOも廟tot】1eyear2000wit加utseriousdestructionornaturaまecology．  
Count王◆ies】istedarelimitedonlytoproduceoilsor如dnaturalgas．  

3．Asysそem救〉rIれeChani鼠eda魚）reS拍fio払7，18）   

Tbepaperwillnotcoverthearea丘）rtheprlOr如actionbytbeNairobirecommendationsbutonly  

OneeXamplewbichisverymuch托asibIein‡ndonesia・Introducingberehowtopromotethemechani－  

Zationinはrgescale plantationis ofthe bilateralproJeCtbetweenJapan－‡ndonesiain progresslng  
a恥restationinSouthSリmatra・Tbeor唱1nalreporもhasbeenmadebyamemberortbisprojectMr．  
YrSakarnotoofJapaneseForestryAgencywhoengagedぬrlasttwoyearsatthisproject．   

Thesystemisratherperspectivebuttheprojectbasbeenstartedandsomeareinreality．Thereason  
Wby血veioplngmeCbanizationofa恥res如ionespeciallyinSouthSumatraisasぬiiows．   

a）Tosecuretbesu抗cientlabouribralarge－SCalea恥restationisdi軋uItintbelesspopulated  
area b¢re．   

b）Inpはnting seedlinginpot払rala柑eSCaleタbandlingandtransferringaremainprocess．In   
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promotingrnechanizationofnursery，Wholeprocessinnurseryshouldbe鮎edinasamearea・Whereas  
a new plantlng area Shallgotodistance yeara魚er year・Forcarrylng SuCh heavyloadw王－ichis  
mostlydirtwithseed王ing，humanlabourisnotsuitablebutforモhemachinery・   
c）Sincetheenergycrisis，tberecentnationalpol主cyistakenaccountfbrsecuringwoodresources  

onavastwasteland，tb8meCbanizalionorplantationisthebestmeanstoaccomplishthispolicy・   
Ontbewaypromotlng meChanizationofa恥restation may notbesmoothandthereneedsa big  

e馳rttoovercomethetroublelyingon．ToimprovethesystempresentlycarrylngOn，Mr・Sakamoto  
Illadesomepl10POSElls．LcIslookintotllCl11・   

Tbeprocess8S払rthemecbanizationorpiantationareclassi鮎dinto（1）紬11ymecban主zedprocess，  

∴ 
・‥、－∴：：：・ ゝ∴：ニミーー …‥・、 ・．・  

MANUAL  
PROCES  

Cト爪NI三  

,PROCES 
岬MEC＝ANIZ  
PROCESS  

Fig．1．ScllC【11CfbrMcchanizcdAn10rCStntion；・］り   
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（2）man－pOWerp柑CeSS，and（3）semi－meCbanizedprocesscons主sting human】abourandmacbinery・  
Betweenprocesses，COnneCtionsarealsomanagedbyman－pOWerOrmaChine・Wholeprocessiscycling  
iIlayearrOund（Fig．1）．  

1）Carryingprocessbyhumanlabour   
Sucb廃紙Smalまmattersanddelicateseedlingcanbeモterbehandledbyman－pOWer・   
勾 Carryingprocessbymacbine   

Transferring heavymaterialsbetweenprocessescan bedonebyemploying dumptruck，CargOtruCk，  
cranetruck，traCtOrWithtrailer，Orbeltconvey乱 丁brougbtbesystem，atmOSta11processesconsistof  
transfもrring，tbeobjectIⅥaterぬIsmaybesoil，Sand，COmpOSモ，Seedlingsinpotw油soil，andarecharaか  
terized by volume and weight．According toa glVenObjectandsucceed主ng processcaIlbeuseda  
certainmacbine．Thekeypointtoconsiderinordertodispはytbefu重1餌nctionintbesystemisbow  
toarrangesmoothlybetweentbeconnectionofprocess－tranSfも叩rOCeSSWithlesshumanpower（Fig・2）・  

SIDE  

Fig．2．System触th¢prOCeSSOrPreparringandTrans加ing伽Soils払rNurseryT・1さ）   

3）SrLndrortllCSCCdtil－ginl）Ot   

Åtthepresentprojcct，thesandisdeliveredbythesupplyerandbeingpiledinapartoftheyard  
ground・Sothe鋸ststep，t王－eSandonthegroundmustbeshoveledupandcarriedtothe払1lowlng  
process．Foranexample，theproposalsuggested（1）keepthepotentialenergyinb軸htandpiledon  
someheig如w‡1¢ntbesupplyerbroughtin，COnSideringtbenextstep，Or（2）thealternative，iどpossible，  
di如gorcol！ectingsanddirectly丘0InaglVenplace，Sboveltraま1ertruckorwheeltypeisbetterused  
especia11ytotransportsomedistancetothenurseryyardandconnecttothenextprocessdirectly  
＼＼・itllOLltlosingenerg）・illhcigl－t・   

4）SoilrorsccdlillgillpOt   
Thesametroubieasinsandhasbeenexercised．Someimprovementmaybesuggestedconsidering  

tbetransportationtoadistanceandconnectl喝prOCeSSeS・   
5）Compostpreparation  
Ittakestimetomaturetbecompost義 Soitmuststartatlcastbalぎayearaheadofthetimetob¢   
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used・Thisprocessconsistsofmanysma11stepssuchascuttingandcollectlnggraSS，COnVeylng，mOisd  

ten川g，托rmamtation，mlXlng，ShovelillgupOn thetruc】（，andsoon．Theprocessitseげneeda small  

SySteminmakingala柑eVOlumewitbreason．AnexampkisshowninFig．3．   

6）Mixingfbrnurserybed－SOilinpot   

SchematicnowisdrawninFig．2．Abalanced蔦ow ofsoil，COmPOSt，Sand，fcrti‡izer，CtC．is most  

important・InreaIity，atpreSe叫muchmanpowerinhandlingisaddedtoprocesssmootilty．   
7）Puttingbed－SOilintopot   

Almost allprocesses at present are done by band uslng a払1ded bag orrounds王－apeVlnylpot・  

Morethanllalfortheはbourinnurseryisabsorbedbytbisprocessofthesoilpowering．T王1rOu裏1tlle  

entirenurseryworiく丘omthepreparationorbed－SOiltoplantation，theunitorworkinglSaiwaysan  

each si喝まe pot・Tberefore，meCbanization ortl－is processis mosti王ⅥpOrtantt The払IlowⅢg ne＼V  

SyStemOrpOモーboxand5ubjectingworkareshowninFigs．4to6．   

Multトpotsystememp王oysanassemIedboxormultトpot（Fig．4）ratherthananindivisualroundpot  
at preseIltandonemancarriestwoboxesor30seed重ings eacll，Weigbed9kg each．Alarge boxis  

handled by two man，120seedIingsin a box with weigbt or36重くg．Fig．5explains（1）onemam  

OperateStbe呈1andleoftbesoilbopper，tbentbesoilshail払Hdown鉦omtbeupperhopper．（2）Soilon  
thepoトboxispressedsligbtlyandanexcessorsoi王isexpel王edbymeansofsweepl喝Witha触tboard．   

FERMENTED  

Fi臥3・AStepwiseSysモem払rMaturingCompost7一瑚  
SOILS ARE「ALLING DOuN 川TO POTS 〈N［）  
AMOUNT CONTROLLED BY ‖ANDLING  

PRESSING A‡－JTTLE AND EVEN川G 丁目E  
SURFACE，EL川INATING THE EXCESS SOrL  

Fig．5．ÅnExample払rFillingSoiIinモOPoトbox7・18）   

＝ATERHOLES 
＝ANDLE  

COト1PORNENl‾   

上 

＝－－－コ  LJし」  

FOR A MAN  

Fig．4．Sccdlings、Pot－box7・l呵  

PACK SOILS AROUND T＝E ROOT OF   

SEEDLING レJITH BOTH 卜1ANDS  

Fig161トInn（Ⅲ一一g Method or eこICh Scc（11ing on thc  

Trai】er Rigbt Be払ど¢Distributingit orlthe  
Ground7，18）   
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（3）pot－boxsoilsballbecarriedtothenursery蝕dby托〉r王くl的orbeltconveyerandarrangedimagiven  
place．（4）You喝Seediingssballbepはntedtoeacl－COmpar宅mentofthepoトbox・（5）A鮎rnursing  
seedlings fbrsomeperiod，thepoトboxwith matureseedli喝S Sballbecarriedtothe払restiandby  
trailer．（6）poトboxsha11bedisassembkdonthetrailerandthesoilaroundtheseedli喝’srootsball  
bepackedwithboモhhandsbymeansofpressing（Fig・6），thenitshallbedistributedtoagivenspotto  
bcphllled．   

8）pIantingseedlings   
plantlngSeed重ingsba11bedonebyhandinaholemadebyadiggi喝maChine・   
9）Nursery   
Seedingandnurseryorseedlingsarecarriedoutinthe nursery鮎Idontheunit ofpot－box・All  

suchbandti喝SaSSplaylng喝riculturalchemicals，isolaモionfromdisease，Sprinkli喝Water，etC・aredone  
withthearrayofpot－boxunit．  

10）Selectionorseedlingsforplantation   
Anumberormaturedgoodseedlingsina poトboxismorethanagivenpercent（say70－80），tilen  

thosepoトboxshallbetransportedtotheforestland・UnsuitableseedIingsaredisposedwhenunitof  
pot竜0Ⅹisdisassembledontbetrailer・Theinadequitunitsoデpoトboxaredisassembkdonthenursery  
yardandsomeorgoodseedlingsinthatboxarerecoveredbytransplantingtoavacantpoトboxfor  
a：neXtplantationorfortheぬ110Wlr唱yean  

ll）pIantation   
Forestlandisfirstploughedbytractor，followedbydistributingseedlingsonthetrailerdowntothe  

触estgroundwithaglVendisモance・Tbreemenworktoget】－erinaparty，tWOOntiletriler，disassemble  
tllepOトboxandpacktherootsoil（Fig．6）oreachseedIing，tbenhandiもtoamanontbegroundwbo  
putsitonagivengroumd（Fig・フ）・Th¢disassembledboxw‖bereused・Seedlまngsontheground  
wⅢbesetby4州5menwithoutdelayingtime，tbusavoidingdryingrootofseedli喝・Labourbaはnce  
amongwor王くSisverylmpOrtant・   

Altho喝h Mr．Sakamoto made suggestions such as extending払rest roadandkeepl喝itingood  
condition，preparlng払restlandfbrpはntationbymacbimes，Weedingandbush－Cutti喝intbeplantation，  
etc．パhesedescriptionshavebeenomitted・  

LOADING SEEDL‡NG POT－BOX ON TRAILER  

CARRY川G POトBOXES ON TRAILER TO FOREST  

OISTRIBUTING SEEnLING TO〈GIV［N SPOT  
u‡T＝ PROGRESS川G7RAILER  

Fig．7．Transpor血gSysモem丘olⅥtb¢NurseryYardtoeacbp払mti喝Spotinlコorestry7・18）   
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」．1TorぐStr〉・ill．I叩i川  

Japanisacountryw沼1a66％ortile fbrest area to herIandand many kinds oデモreesandshrubs  
COVertllelandincon加SttO SuCb countries as USA33％，FRG29％，France27％，and USSR41％，  
accordingtotberecent（1980）investigationbyNational‡nstituteofResources，Sciencea11dTechnology  
Ågency・Biomassisestimatedas14．75×109tonoどwbicl194．3％isin払festry．Yearlyproductionof  
biomassamour主tStOl．628×109tonalldll％orwho王ebiomasspresent．Tbel．018×10ptonw川beused  

払ren¢rgyuSeandamoullttO6．9％orthewholeand62．5％oryearlyproduction．8iomassproduction  
COnSists49・3％o一触est，19・1％ofぬrmresidu8an（まanimaま払eces，andl之．2％ofbomedisposal．   

For¢StreSOurCeSiss豊10WninTable4．   

Tbestockvoiumeof2，185×106m3isequivakntto4ゥ621×1012kcaI（Sp．Gr．0．47and4．5kcai／kg）．  

OntheotherbaIld，thereported舘眠dvoltlmeinthesarne year1976is45xlOるm3（eq，95xlOlヱkcal）  
and about2％0でstockinventory．According to the project byJaparleSe Forestry Agency，With  
increaslr唱StOCkvoiumetbroughimprovlngthemanagementoftbestandandtargetingtheproduction  
Or127×10dm3inayearattlledesti靂ユationortbeyear2021．This触urecorrespondsto5．2mソぬ。yr  

Of yearly production．With thisidealmaximum fbrest stand，We WOtlld cut every year60×1O6ton  

（eq．268×1012kcal）orroundbole．In1978，Japanese nationalenergy consumptioIIWaS3，790×1012  
kcal，then our yearly production of woodin the ycar2021amounts to7％of the above cnergy  
COnSumptionin1978．   
AccordingtoProflTadaki，Whoまebiomass（蝕omthetipofboleandleavestothetipofrootsystem）  

productivityhasbeenshowninTable5．   
Asananotbeγre化rence，biomassproduction紬rseveralspecies，areaS，and払resttypein outsはeof  

JapanissbowninTab】e6．以ornassdistributionin a treeisaIsoshoⅥ′ninTable7．The aしItboror  

TこIb［c4．FolleSLrCS0日・Ct3inJn叩nil119761丁）  TこIble5．FoILCS川rOしIuclivily（しll・ymlluer）ごl）  

Area Weigt】t Stoぐk VoiumelO6m3  Typ¢OrForest NetProductiont〃1a／yr  
103ha（dry）  

】0｛－1 N十L  N  l一  Deci（】uous Hardwood  臥7主3、0  

〝  So魚woo（1  10．1土4．4  

Eve柑reem  〝  13．5＝ヒ4．2  

㌢in¢  ユ4．8嘉4．i  

Sugi  ユ8．1土5．6  

Evergree】1日ardwood  i8．1士4．9  

AユIForestinwtAver∈喝8  13．9士5．9  

Tota1   25，263 ユ，027 2，185  

plantaモion 9，377  375  798  

Naturai 拍，437  651i，386  

0thers  l，301 0．8  j．8  

蓋amboo  148   咽  叫  
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Tab186．Forestbiomassproduction射  

Forest蓋iomass  

S紐mwood  Otber2  

Species or 
Forest rype Åge8輌yr認諾慧義  

Location  Source  

CONIF上三ROUS：  

グみ！～J∫用ぬ′α5   NZN．IsIand  18  23．93  9．6   鵬  1〝il11966  P
 
P
I
 
P
 
P
 
n
r
 
 
 

〝  〝  20  28．8  ユ1．5   －   StltモOn1977  

〝  〝  23   25－1  10．0   －  〟  

〝  〝  25  30．0   】3．5  岬   WIlyt¢1978  

〝  〝  29  19．8  7．9   鵬   StlttOn1977  

〝  

〝  

〟  

〝  
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ダ．ナヱなr〟  N．E．Scot払nd  48  4．24  2．0  64 0vj喝tOn1965  

J）．甘／l・‘吊J・／．＼・  E．1三「唱1こl血  55  ヰ．4■1  1．S  bG  〝  

凸（で〟〟／）／（・．†  S＼＼・Cdet1  5S l．h■1   1．5  1（）l  〝  

J）∫H〟わJ∫JW（J  

〃？g才！gJどぶヱf  ⅥJas】1．StateUSA 52   7．6ヰ  3．4   24  〝  

P
 
P
 
N
 
N
 
 HÅRDWOOD：  

JごJJぐ（小／〃〃∫  

gわぁJ′J〟ぷ  Åustralia   

〝  FertilizerA 〝   

〝  Ferti主izerB 〝   

〝  Fel・川玩甘C ′′  

∬．Jどreg∫c♂用ね  India  

〝  

〝  

〝  

〝  
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85  Cromeretal．1976  

80  〝  

74  〝  

86  〝  

51 Singh＆Sbarnla1976  

47  〝  

4リ  ．′′  

66  〝  

41  〝  

38  0vington1965  

80  〝  

33  Siren1976  

38 Ovinglon 1965 

23  Vyskot1976  

28  〝  

35  〝  
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P
 
P
 
P
 
P
 
P
 
P
 
P
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N
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N
 
N
 
N
 
N
 
N
 
N
 
N
 
N
 
N
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肋Jゐ廟〟∫  

什〃J汀（〟〃  Ncu・・ZtニこIlこI11（1  110  

e〝ピタ■C〟ぶゐ∂r紺揖 MinIl．StateUSÅ 57  

ぶα板ぶ椚～／カ由〃〝hybSweden  lO  

励拍由yだr用Cβぶ〝 USSR（Moscow） 67  

e〟ビrC〟ざJ・0あ〟～■  Cz∝hoslovakia lOO  

ハ（ハ・／JM．†く・．＼・H心／りJ・  ノ′  100  

訊ね棚如血  〝  100  

FORESTTYpES：  
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1ユ．り↓  

Ⅰ4．5ヰ  

0｝5001Ⅵelevafion  22．04  

500岬1500In 〝  16．0ヰ  

4．17  

5．5了  

5．57  

8．37  

WesモEtlrOpean6  

Temperaモerain¢  

Trapical high 

l■01・CSll、   

〝  

CooIconi昆rous  

Temperate mixed 

Warm lemperature 

Equitoria量rain  

5．8  68  Earl1975  

9．3  フ0  〝  

11．0   82  〝  

9．6  82  〝  

〕．0   －  〝  

4．0   叩  〝  

4．3  〝  

6．0   …  〝  

ユSeeTab】e7fbrbiomassorbark，rOOt，branc】ユeSandlevaves；bjomassvaluesねrotherpiantcropscan   
beぬundinDSIR1976（P．12），T】1ep朗erltial払renergy払rmiIlginNewZealand．proc．ofSymposium，  
l－hysics＆l三ng．Llll）．26NoY．1り75，l〕SIRlnro‖11こItionSe］Lies＊It7．Lo“・Cr‖ull，130p．  

2Bark，rOOtS，branchesandleaves，tOta壬dryweightexpTeSSedasa％ofstemwood．VaryingdetaiIin   
Originalsource…bycomponents；aboveground biolⅥaSS；Stem，rOOtSandcrown．Additionaldata   

glV¢ninTable7．  

3tlilTl＼・eSte（l＼・Olunlel）1us tllillning；llilge tO；Cul・renlannuこl】iIleremCnl（C人l）こ1118ycこITIS45．5mJ／hn；  

IlleこInilIlntlこl＝ncrcnlCnl（M＾Ⅰ）こI118，＼＼・ilh（一ullhctllinninどこItagCIOis16．9nl川1こ1．equi＼・nZcntto6．79   

ton／baat400kg／m3density．  
4Volumecalcuiatedたombiomassonbasisoraveragedensitiespub‡ishedinthelitel・ature．  
5Calcu王ated，Wberemot given，Ona density or400kg／haわ1・yOurlgradiata，uptO about eigbtyears；   

densitynoモCOrreCtedforoldertrees．  

6Averageordata丘omtwosourcescit¢din監arl，D．E．，1975．Forestenergyandeco】10micdeve電oplTlent．   
CiarendonPress，Ox払rd，128p．  

7＾111VOOdabo＼′CgrOund；aPPnrCntdcllSiticsqucstio】1こIble（oヽ・er730kg／m3）．  

S AddilionnldこIliIOn P．］・（1（］iat（LbionlnSS［ordinlニrCIltこIgCSWiLIbelbundinTLlblc7．   
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Tabi¢7．斑omass（王istribtltionintrees3〉   

portionsas％or10taldryweig】1tl  

Sll：l11－  

WOOd  
Totaまweight   
ton／ha  Source：  RooモS 煮ark 王主rancbes Needles  

Ma（まgw妄ck－Nor血Is．NZ  

22yr．タ．rα繭′β2  

＼＼／汀トー∴Nol・tt11s．NZ．  

1SyLP．川r／山J‘Jい  

RemovedasthinrliIlgS5  

0vi11gtOn・Canber】na，Åust．  

8yr．ダ，用（ブ払Jα2  

〟Ⅰ三11glnnd  

ココ〉■1∴ノ｝．甘／l・l・∫／ノ血  

Stangeれbe】・gerこCaIifbl■nia色  

】ユ）・1∴P．川r／／【〟〟  

〝  

19yr．〝  

〝  

30〉rr．〝  

Taras＆C王ark－Mississippl  

ユ0」10〉′1■．JJ．（で侶〃〃〟J  

〝 －AIabama  

50叫82yl・．ダ，Jαgゐ  

〝  

34－64yr．タ．卯／′／ぷ汁ね  

Clark＆Schroe（ler－こN．Carolina  

2ト81yr．エ．f〟物的J■α  

迫aker＆Blackman・Miss．  

75  9  13  

67   11  9  13  

（54） （i6） （5） （24）  

ヰ0   1（；  －－J   コ7  

36   26  … 3   17  

39   －  6   34  

58   －  7  30  

46   …   11  38  

64   …   i之   18  

4Z   叫  6   1之  

856  11  

789  …   15  7  

3  

（wbra】1Ches）  305．5  

（wbranches）  68．9  

ユ6  66  

18  24．2  

21  43．6  

5  162．5  

6  160．3  

4  NこIltll・alstnnd7  

5  Naturalstand  

4  Na抽ralstand7  

Naturalstandp  

24  3．7   istyr．g柑Wけ上戸．（ねJわ故ぶヱ  35  22  鵬3  19  

1Methodsorc訊1cuiatiomandbasisdi馳rbetweensotlrCeS；mOStlyonaboYe－grOtlndportiononIy；SOm¢  

Va王tleSareeXpreSSedasstemwood，brancbesandfbliage（CrOWn）．  

2Mineralnutrientco】1te王ItalsogiveIlinori如1al．  

31〝herenotgiven，maybeincludedinstemwood．  

4Calcu如ed20．8to】招1a／yr．  

5Addi“onalyield丘廿mthinning；22．5％increase．  

6Includeswoodinbmncheswilichconねinedil％oftotalwood．   
7ToはIw軸btダ．eご油〟′β20．4tonin34trees；tOは1w軸】1tダ．卯血血痕43．Oton主n47t柁eS．   

8Additionaldataonガ▲′・β繭ヂαbiomassねrdif托rent喝eSWi‡1befbtl王1dinMadgwick，H．んⅠ．，D．S．  
Jacksoll＆P．J．Knight1977．Above・grOunddrymatter，energy，andntltrientsortreesinanageseries  
PiIIl／Sl・（l（1i（t（（＝1klnlこIlions．N．Z‥Iour．For．Sci．7（5）：4ヰ5A6S．   

9Total＼ち，eightor39trees（鉦omI5．2to71．1cm（‡iameter），可0】eavesa11droots，31．7ton；91％stem，9％  
bra11Ches；85％wood，15％bark；basicdensitieswoodO．407，branchwoodO．424，barkO．325toO．350．   

thesetables，Pro£E‖is3）sum王nerizestllatthen軸bbourhoodor58％ofbiomassisstemwoodandbark，  

20％isinbranches，10％isfoliage（leavesandneedles），andlO％isintherootsystem，barkaverage  

about14％．   

WealsomadetlleSurVeyOnthebiomassproductivityinSugi（勒わ椚erぬノ呼♂J‡gぐαD．Don）plamtか  

tionorlO－60yearsinourMieUniversity】マorest，CentraりapanandsummerizestheresultinTable820）．   
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Tabie8．B主omassねr60yea】二SしIgiplanはtion（dryt／ha）呵  

Stock  ThinniI鳩  Total   

ユ8壬．0 81．4％  1‡1．6 66．7％  292．6 75．1％  

16．0  7．2  王0．6  6．3  26．6  6．8  

11．（1 5．二  1り．h 】l．7  3l．二  S．0  

13．8 （；．2  25．6 15．3  39．4 10．1  

Stc】11  

1lこI11k  

讃ranch  

Leaves   

Tota】  ∴二  
・・  

100％  

42．9％  
389．8 柑0％  

Year重yProductiv銀yねranÅve】・ageOr60years（t／ha／野）  

Stock（Total）  3．71  

Stem  3．02  

The60year standho】ds thcinvcntory222．4ton／ha（excludedrootsystem）and the productivity3，7  
ton／ba。yr，eVenばweconsiderthetbinl血gsmadepreviously，thetotalvolumeobtainedupto60year  
is390ton／haand七重1ePrOductivity6．5ton／ha・yr．This鞄ureismuchlessthan18．1ton／ha。yrforSugi  
StandbyPror，Tada】くi（Tab！e5）．   

Accor（董ingtoPror．Yotlr唱Whomadethestudyonthecompleteねrestbiomassolユthemixedstandor  
thepubliclotsinMaine，U－S．A．（Table9）25）．Merchantableboleo用1eindustrialspecies払rgertban  
12．5cmD重きHisaiittlelessthan50％ort】1eWholebiomassinfbrestry．   
WeextendtheproductivityinS喝istandtowholeJapan’spresent（1976）managedfbrestarea and  

Setthebiomassproductioninayear；   
6．5ton／ba。yrX23，814×103baニニ155xlO¢ton／yr（ニ697．5×10まヱkcal）．Our60－year Sugistand has  

theproductivityofmerchantablebole，3ton／ha・yrXO・85＝＝2・55ton／ha。yr（15％isunmerchantabletop  

Tab】¢9．CompositionorthecolⅥpletefbrestbasedofl払resttパomassinver】tOrydata  

Ontheptぬ】iclotsinMai】1e．25〉  

l）elてじ11t  l）el・CCllt  

lごorcstCompone11t Collll）lcle MellCllこ1nt；lblc  
Forest   801e  

percent Percent  
Complete Merc】1anはbie  
Forest  】∋01¢  

ForestCompoIlent  

ん Largertllan】2．5cm．d主anleter王きreastIjigb   

l．1Il（lし1Sl】■jこ11Sl）此ies  

a，me】・Ch，  

boles  48，06  ユ00．O  

b．tops  21．8ヰ  45．4  

b．tops  2．42  5．0  

C． S【tl1111）－   

rOOtS   

4．Non－IndustrialSpecies  

a．boles   

b．10pS  

C．Stump－  

roots   

5．ShrubSpecies  

a．boles   

b，tOpS  

C． Slし1Il叩－  

roots  

Total  

0．5・1  1．1  

0．24  0．5   

．   

0．30  0．6  

0．14  0．3   

0.2 

、  

99．99  207．8   

C．Stump－  

roots  

87，38  i81．8  

2．Non－InduslrialSpecies  

0．76  1．6  

0．34  0．7  

a．boies  

b．tops  

C．Sttlmp・  

roots  ‘ 
． 

蓋．Lessthan12．5cm．dianleter王箋reastHiめ  

3．IndtlStrialSpecies  

a．boles  5．34  ユ1．1  
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bole）．Then，Japan，s managed naturaland plantation払rest areaiIユ1976would produce，2．55  
ton／ba。yrX23，814×103baニ60．7×106ton／yr（ニ273×1012kcal／yr）．   

Accordingtotllebeststandconditionaftertlleyear2021inJapan，theproJeCtlngVOlumeperhecはre  
払r the piantation，2，018×106m3／ほ14×106ba＝153．6m3／ha，and72．2ton／ぬ，eXpeCting yearly cut  
VO！ume，5．2m3／ba曾yr：ニ2．44ton／ba。yr．   

Thestockvolumeperunitarca andproductivitylnOurMieUnivcrsityForestappearsalittlehigh  
toaboutsameastbatortheideal払restconditioninJapana蔦ertbeyear2021．WepresumbtheS喝i  
StandorourMまe．Univ．Forestisupmostart浦cialsはndwithbaIancll鳩eCOlogまCalcondition．  

5．tミcsi（ll把什0Il11l・tmdll・Orks   

Woodresiduesarevery divcrgcntinshape，qualityand quantity（volumeorweight）owing to the  

typesofmanu払cture，kindsofrawmateria7sandsomeother払ctors・Recentlysurveyfortheresidues  

inwoodworksshowsasinTablelO5）．  

Table柑．EstimatedresidtleSinlumber－mi王Is（1979）5〉（1000m3）  

Round Siab End諾sawdustp慧諾慧崇・Otbers Total  

SoftW．17，804  

Domeslic Hal・dⅥ／．3，242  

Tota1 21，046  

SortW．24，784  

Imported HardW．9，122  

T（うtai 33，906  

Grand  Tota】 54，952  

12 】，520  46  83 13  4，535  

324 1柑  37  j 】，266  

j2 i，844 164 Ⅰ20 14  5，801  
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518  2，306  95 128 43  6，100  

205105  975  17  27 26  3，253  

723iO5 3，28ま 112 i55 69  9，353  
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5，125  276  275 83 ユ5，154  

To拍1residue紆omlumber m川amounts to15×106m3（28％ofround wood）and2．7×106m30r  

barks．Theesモirnatedresidues丘01nplywood（veneer），1aminatedⅥrOO（ま，and蔦00rir噌are4・，020×103m3，  

94×103m3，241×103m3，reSPeC豆vely．Tbelumbermillproducesbigbestorothertypeorwoodworks  

andhasbeenestifⅥatedtheyie】dofs払bs17仙20％，SaWdust7鵬10％asweillO）．   

SiⅥallboardsfbrthelightcontainerboxandsomesma王Imembersfbrthe餌rniture舘ameandIiving  
utensi】sarerecovered鉦omtheresiduesinlumbernlⅢs．Tile爵nalresiduesw主Ilbe usedasa久1elwood  

払rse11ir唱amdadirectheatir喝InOIie’sownfhctoryorhome．Almostno王Ieisle托ねrtbematerialsin  

anenergyconvcrsion，thebasematerialsinmushroomculture，andabed－1itterofanimals．Thebarks  
are払ra directcombustion heating，COl叩OSt，andsoilconditioner19）・Assbownbefbre，WOOd餌el  
andcbarcoalglVeO耐yO，1％oftotalenergyconsumptiollOrJapanⅨ〉rtheyearl那臥   
Åbout7×106m30rauSedwoodwouidannuailyberecdveredたomthetorndownbuilding，1nWhich  

30．7×106m30rWOOdbasbeenused・Butlittleorrecoveredwoodisusedexceptfbrcbipsduetosuch  

di批ulties as with nails andlⅥeta盲s，decay，paint and glue resines，WOOd pres即Vatives．Itis a王so  
di抗culttoco王Iecttbem鉦omspreadil鳩OutWidelyinasmallquant主ty．Muchisburntintbeairwitbout  
anyrecoveryorcollectedascitydisposalsornui5anCe．   
Wbenwecomsideracertainindustries（commercial，middlescaleorlarger）usingorawoodresidue，  

WemuStthinkoftheamountsavailablein a glVen area tOCOl重ect，SayWithin80km，dueto thelow  
Valuetorecover，lowvotumedensiモy，themixtureofd主frerenttypeofresidue．InthesecircumustarlCeS，  
the use orresidueis restricted as verylocaland sma】1・持ereglVeS a typicalexamp－eora power  
generationsystemuslngSaWdust．   
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宙．po、Ve町営enerationsysをemufi－izimgsav8usfl′2－6）   

Mr．SuzukiパheownerortheSbin－eiMokuzai，SituatedinShimotage，Misし唱卜mura，Ichishi瑠un，Mie  
prefbcture，Japam，hasdevelopednon－utilitypoⅥ′ergenerationsystemutilizing sawdustproducedinhis  
汀症軋 0王Itheprocessdeveloplr喝わjssystem，besiくまe摘eagerIまeSSaま1d eveぬstlng ef払rt，Mr．Degucbi，  

ChierofClle111isttl）・Del）こIrt111Clll；1nd Mr．TsuboLIChi〔一1、Ihc sこI111Cl）epnrt111eIlし111dustriこ11and Tecl川0－  

lo即Ca！Centre，Mie Pre托cturalGovernment have worked togetherin analyzユng generated gas，  
jmprovir喝eaCllinstallation，anddeveioplr唱Wholesystem．As払rtbe modernization orthelumber  
mi慮i，＆Subsidyass由良nceoデモbeloca】gover王1menthasajsobee王Imade．   

Tbis system essentially consist or a gas generatllユg餌rnace，a gaS SCrubber uI扇t，a CyClone an（蚤  

dchu111idir）・Cr，rOlnr）！engilleSこI11dagenerator．’rhcs）・StClllissho＼＼′11i11ドig．S．   

Tbegasgenerating rurnaceismadeor鋸e－brick，and主nside upl）erdiameterl，800mm，bottolⅥOne  
2，00OfⅥmOぎacircu】arpjane，3，800ユⅥmjnileig加，andil15idecapacitylO拭き．TわeoしIterSわe王lordupユex  

CO王1StruCtionislⅥadeofaniron－COnCreteWalいtsupper（iiameter4ガ00mm．Betweentwowalls，about  
lβ00mmbelt主s蔦l重edwithsoilandsandR）rtheinsulationoぎheatandgas－ Witllintbissoilbelt，the  
WaterPIPeOfvinylsurroundsthcinnerbrickwal重andisembeddedina packedsoil．ThewaterpIPe  
abs（〉rbsiっeatandfraユ〕S托rstoⅥ′ater．   

Asawdustisf川edinthehopperonthesecondfloorandautomatical壬ysupplieddownwardsthrough  
theshooterwhichprovides托〉rksinordcrtofeedwithoutintermitencebyrotatlngShooterwithcircular  
boardbyllandincasenecessary．   
TilefurnaceorcapacitylOm3canacconlOdate400kgorsaⅥ′dust．Åtthelowerpartorthe餌rnace，  

SaWdust or particles or partially pyro重ized sawdust can combus【being supplied with su限cient air  
tbroughthebottomgrates，Wherereacbesoverl，0000Candprovidesfbrpyrolysisoどsawdustonupper  
drylayeraround3000c．Allgas恥wisdo11ebythesuctionorthecombutionengilユeSattheendof  
tbesystemexceptb喝innlngatWhichthemotor払ninitiatestbel罰0VeOどgasno軋 TlleraWpyrOlytic  
gasgetsoutthefurnaceandfirstcomestothewaterwasherwheredustparticlesandlargerlngradient  
asweHasheatofthegasareelimi王ユated．Thegascomestot王1eSCrubberunitorthreesuccessivetower  
patbway（diameter700mm，3，750mmbigh）wberea！icontanlinantsarescrubbedandcooledbywater  
SllOWer．Atthe払Ilowl喝CyClone，Waterandliquidmistareremovedandbumidityisabsorbedbythe  
drysawdustin alargevolumeofthedehurnidi＆er．Thedriedeombustiongasis mixedwithairby  
means ofregurator and combustedin two rotaTy engines（which willbe added two morein near  
餌ture）．   

ThisparticularpowergencrationsystemusedtworotaryenglneSOfl，200cceach，Whichwererccov－  
ered丘omtheuscdMazdaears．Thesedrovea55－kwgcneratorby meansofbeit，thusgeneratlngan  
electrlClty．Toget stablerevolution ofrotary er唱IneS the elcctronics controlthe valve ofregulator，  
‡nthebeginningbeforesecuringsettledgascompositionthegasisblastedouttoairthroughtheby－Path．   
Thesampledcombustiongasatthea主rsupplyorl．5mソminhasbeenanalyzed：CO17舶Z4％，Hユタ－  

12％，Co26山7％，0ヱ小5％，N2＆others52仙64％2）．Tilisgivengasgivesaboutlβ00kcal／Nma．From  
400kg ofsawdust，300川400m3gaswouldbegeneratedandmixed with supplied air，thus makes the  
volume800－900mユ．Totalheat vaiueswillbeestimaモedas8血9×105】くCaiwbichis about a h扱げofthe  

p（〉tentialenergybydirectcornbustionof18×105kcal，butmakeitpossibletogenerateaboutlDOOkwh  

Ofelectricity．   

Thissystemfbatures，1）sawdustたornhisownmillisusedforgenerating ampleelectricity tohis  
OWnuSe．2）‡nitiatinggasgenerationandstoppi喝thesystem areverysimpleandjustshuttingthe  
pathwayofthegas（onceignitedthe鮎eisnotdiedouモSOlongassawdustsupplycontinued）．3）Heat  
is recovered to water（a）in coolir喝pipesurroundtbeRlrnaCe，（b）incooling tbe exaust pipe緻om  
engine，and（c）まncoolingradiatororcoolant触engine．4）Heatedairbyexcbar唱eisusedfbrdrying  
lumberinthreecompartmentrooms．5）Hotwatercanbeusedinheatingathomeandfbctory，and   
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asbatllWater・Anextrahotwatermaybeexモendedtocu加refishandtogreenhotlSe．  

‡n ter汀1S Ofsystem economy，the toはIcostincluding housing and development came toaround  
￥10β00，000．Sincewhoielumbersystem，SaWinganddryingcanbeoperatedbymeansofagenerated  
electricsyste叫theinvestmentcostcanberecoveredin5to6years8）．  

7．CollYer藍edwood砧el12～】5）   

Tbecharacterorwoodasanene咽ySOurCeis（1）】1ighenergye王emerltSOrCandHamountto55％  

Ofthewoodweight，（2）acalori点cvalue4，500keal／kgindrybutreducingto3，000kcal／kgwith50％  
OrmOisモureduetoeasinessoデモakingupwater魚・OmSurrOundi11gS，（3）aratioorweight／volumebeing  
aslowasO・47inmean払rallkindsorwoodandO．1forsaw（まust．Therefbrewoodresiduesareonly  

as払rIocalenergysourceasmentionedearlier．  

lnordertobecomeasanindustrialfuel，WOOdfuelmustbeimprovedintermsof（1）8uidityinuse  
andtransport，and（2）calor捕cva呈ueover6，000kcal／kg．LiquiAcationofwoodisnotfeasibleinvery  
near蝕ture・Mr・Murayama，ForestryandlマorestProductsResearchInstittlte，Japan，hasconsidered  
the combustion with oilsin many forms and made the proposaIofcolloidalwoodfuets．Some are  
promissibleandinpreparationorpiIotplants（Fig．墾．  

RESOURCE叫・MATERIAL  

Fig．9．Scl－Cl一一elbrDじ、でlol－i▲一gColloiditlandCot一一l）OSitFuel14）  

Hereexplainsonlyasanexamp】ewayofCCOM（CharCoa10ilMixture）・Forestresiduesor／and  
woodresiduesarecarbonizeduslng mOVableiron－kilnoraIike．CilarCOalis鮎stcruslledandmixed  
witllkerosenel：1inweight．Toanimmisciblemixture，aCertainsuぬctantandapromotlngadditive  
areaddedand爵nallyaddedabout20％orwatertowboleweight．貰nadjustingtheratioofsuぬctant  
andadditive，theremaybeobtainedageledmixture．Fuelvaluebra mi幻urel：1is9，000kcal／kg  
and one払r20％orwater7，200kcal／kg．An e能ct orwater on colloidalrueiCCOMis not well  
understand，an eVenlydistributedliquidwater molecuteexpandsas muchasl，700timesinvolume  
when tbey becomegas pbase，in tbis moment，tbe molecular particles ofhydrocarbon crushedand  
broiくethechaintosma＝molecules，thustherueliseas圭】yreactedwithoxygentoacompletecornbustion・  
ThisresultsinagoodcombusモiollWitbまesssoot，SmOke，OraSh．   

AprojectlngSCbemefbr昆tradebas¢Oftberawmaterials払rCCOMisshowninFig・10・   
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RESOURCト叫RAWMATER軋S皿叫牒AWMAT・FORCCOMINSLURRY叫隋鮎許鴇  

ALCO＝OL  
SLURRY  

Fig．1O．SchclllCLbrCCOM【｝l■OductiollW吊IT［11POrredChm■COall）こIt－（ie7csH）  

軋 Cllill・c（l乙11   

Cわarcoa】払r CCOMis，in a sense，nladein】ow qtlal玩y，わjgわyie吼economic（in a cost），maSS－  
pro（まuctiveprocessorc払rbonization．Ontbecontrarytotheabove，Webave，SO岬Calledwhitecharcoal  
generallymadeortbewoodof¢〟βrCi～ざSpeCies，eSpeCial董ybestorUIきAME－KASHI，伽grc〟ぷp揖砂αββ故∫．  

TbewbitecbarcoalisverylikelyusedinKabayakieeトbroilorbeef－broil．Thecalorificvaluesarethe  
Samebuttheburrlir唱CharacterofthesurLhceoxidationisveryslow．Thetrialearbonizationofwhite  
Charcoal丘omtwomangrovewoodshasbeencarriedoutinWakayama pre托cture．Thepropertiesor  
themaresimilartothoseofQuercusspecies，BlackcharcoalmadeofmangrovewoodwithBeehiveq  
kilninThaiisalsocxamined．Thepropertiessuchashardness，electr董calresistance，Calories，andsome  
托atureortbedi翫rentialthermalanalyticcurves（DTA），areShowninTablel124）．  

TabIe‖．P】・Oper鹿sormangrovecharぐOa124〉  
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摘  要   

エネルギー資源としての林産物の利用  

材  

二度にわたるオイルショックを経て，1タフ8年12月の箪33回国連総会において決定された「新。再生可能エネルギー  

の開発。利用の促進」に関する国連会議が1981年8月ケニア闇サイロビ讃すにおいて，125ケ国（加、盟国154）の代表  

4000名の参加を得て開催され，この問題に対して国際社会が取るペき方策の基本的枠組を策定し，ナイロビ行数劉蘭  

を採択した。それによると，化石エネルギー以外の新・再生可能エネルギ紳として，薪材，木炭，バイオマス変換，  

太‡乳 地熱，水力，風力，潮力，波力琴14梯薪のエネルギー源を対象に各エネルギー魔の個別措置の行数昏1▲画が決め  

られている。この行動計画にもり込まれた木質系エネルギーに関する個別措置のうち，優先行動分野として開発途上  

l卦の戯山村地域の虚業染渡，戯村ニ】二莱，家庭エネルギーを確保するため，  

（1）早期生凝樹種の選択  

（2）低コスト・効率的燃焼着津具の開発  

（8）木炭製造方法の改脊  

（4）薪材不足地域での新材用の植林の促進  

の緊要課題が採択されている。   

このような国際情勢を潜熱こ経済大圏日本の開発途上国援助の一環として，研究開発と普及，技術移鮫を目的とし  
た日本仙インドネシア両国間のグリーンエネルギ岬一転ミナ仰が1982年9月ジャワ島のボゴール済科大学を拠点にして  

開かれ，川村教教授（京大・戯）を団妓とする6名が日本学術振興会の援助によって派遣され，開会式に引続き，大  

夫の発表と討議を縛った。この論文はこのセミナーにおける林楽部門全般を担当した私の報告の全文である。   
概 要   

健界ならびに‡ヨ本における，エわレギ一斑源としての森林バイオマスに留恋して，エネルギー危機を概潤する。   

まず，現在，南スマトラで，‡ヨ本州仙インドネシア両国の協力によって爽施されている森林造成の機械化システムを  

述べる。   

日本における木材の残廃材蕊が推測されるが，エネルギー用としてはばとんど使われていない。鋸謄を用いた，極  

めて属地的な小発餞の例を示す。固状及び液状の新しい複合燃料を紹介する。その例として，CCOM（木炭・原油混  

合燃料）を説明する。また，特殊の木炭（自炭）を衆南アジアの殿炭と対比するため示す。   




