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1. Introduction 

An exact calculation or the amount or timber cut in a rorest 

and or the real volume ot the ril:ished products oDtaii:ed from 

it often giTes a surprisingly lov :yie1d; by yield ve mean the 

ratio: volume or finished products/1t'Ol'Ua or uncut timber. 

This disappointing result is partiallT due to the ineTitable losses 

which occur at each step or the whole production process, but it is also 

caused by vaste vhich a rational organization should be 

abl.e to eliminate. 

\le must ~ in the economic interest or the vhole world and 

in accordance vith an intel.ligent ecological. pol.icy vbich calls 

on us to saTe our forests, vhich are a renewable source ot rav 

material - acbie-ve the following objectives: 

a) reduce the amount or this raw material - wood - vhich ;.s 

wasted throughout the production process; 

b) recover al1 the retu.se and vaste products &'.!d turn them 

into by-products whose sales n.lue is higher than the 

~oat ot the recovery operations themsel.ves. 

2. Waste and Recoverz Possibilities ~ the.Various Production Processes 

2.1 In tM timber cutting process 

Some vutage is absolutely inevitable: the savdust and 

chips produced vben the trees a.re felled, tor exampl~; but some 

• 
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other material can be recovered, at least partia.ll.y. This is 

true or the parts or the tree th&t are let't in the ground (stump 

and roots) and also the tops and the branches vhich have to 

be cut orr in order to prepare the logs. 

The stump and the top (including branches of al1 sizes, 

tvigs and leaves) constitute a large i:-ortion or the biomass or 

eveey tree and their utilization is a big problem. <n the one 

hand, they could be used as tuel or as the Nv material in th~ 

man~acture or panels or wood-pulp, but on the other band 

rel40ving them trom the :orest impo:rerishes the sail noticeably 

and this would be detrimental to productivity in the rorestey 

industey in the future. 

The cost or labor being llhat it is toda..'I', nobody vould 

dream or removing stumps by band but new there a:e very 

powerful machines tor this Job (they are discussed in. the report 

on forest exploitation) • Therefore ve CM say that from the 

theoreti~al point or viev, recovery or this waste material 

would be possible. However this does not mean that it would be 

profitable e.nci. possible: it there is no market tor tuelvood 

or chips recovering this waste would be pointless. This is 

the case in the tropical forests or in inaccessible regions, 

tor example. But when the trees are cut and the forest must 

be totally exploited because the land has to be cleared 

tor farming, then the stumps bold roe.ts vill have to be 

removed and all the possibilities ot utilizing them vill have 

to be thoroughly exemined. 

l 
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In the case or rapid-grovth industrial tree farms total 

removal or the bia~s can be to1erated, especially since 

everything which vould hinder tillage bas to be removed from the 

ground. Proper ffl!rtilizers will have to be used to make the ground 

fertile again. In these plantations (the trees are often poplar, 

tropical pine or eucalyptus) the roots are seldom very large 

or extensi ~ and they can be removed b;y modestly poverful machines. 

Good results haYe been obtained using a hole auger 

driYen by the pover takl!-off on a tractor; this machine cuts the 

l~tera.l roots so the tap-root can be pul.led out. 'There is also 

~other mach:Uw! vhich has a cutter revolving around a vertical 

axis which reduces the tap-:root into fragments. 

Obviously iii both cases the grotm.d will have to be cleared by 

removing the stumps. 

On:~r all the stumps, roots and branches have been removed 

they vill haft to ~ reduced to chips, etc. by one of the 

several types ot reducing machines available. From the purely 

technical point or Tiev, this Job is not particululy difficult 

but i r the operation_ is to be successt'ul. fro111 the economic 

point or vieu a caret'\-~ study must ·oe maO.e in order to decide 

vhether the best solution is a fixed machine vith rcots and branches 

being brc..\lght to it or a mobile 111LChine (dral'ing a trailer !or 

loading .he ~hips) ~o..ich tra"els a.long the rovs of trees. Ye 

111U5t not forget that ·~he stumps have to b~ carefully washed 

_ _, 

l 



r 

- IJ -

vi th vt.t~r under pressure and cut up into small pi.'4!ces 

bet'ore ti.er can be ted to the reducing machine; obviouls1' both 

these operations e.re rather expensi.e. 

<:be poseib~e way ot' recovering forest waste products 

(espeic&l.ly branches) is by tran•tormi.ng them into charcoal. 

This operation, which has been in practice since the dawn or 

civilization, is still in use in many f\lrest regions ot the vorkd. 

The traditional local methods employed are not always very 

rational, but it would not be very profitable to change 

them nov. Generally these methods are ba~ed on the use ot' Rtacks 

coYered vith. a sort ot mantle or earth and clay which has a 

c~iminey in the center and smaller holes aJ.l around to regulate 

the draft • The only 1118.Chines required tor this highly artisana.l 

process a.re savs and axes. 

In those r~gions vhere a regular supply ot char<:oal is 

indispensable tor certain activities (in the stee.i_ industry, tor 

example) , r;harcoal burning is c;rganiz.ed on a t.emi-indus~rial basis 

at fixed locationlj. SQmetimes a series or stacks or ovens 

are used; the lover part or these consists or a masonry shell: 

once the stack h&a been ccmplete~ it is covered vith a layer or 

clay. In this case the vood bu to be transported f?oom the place 

where it vaa cut to the production site; this is ':lot alvays 

euy and it is quite expensive. Transprotatiou costs can be cut 

by using knock-down metal ovens vhich can be seG up vhere the 

timber is being cut. Research on these ovens has been ;done in 

--1 
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seven.l countries and ditterent models are available; these are 

undoubtabl.7 better than open air stacks. The essential. qua.lities 

ot these ovens should ~elude: aet-al. el.ements vhich are 

eas7 tc, transport and assemble and use ot a type or steel 

which is abel to vi thstaad the hi«h tsperatures de"t"'elope d in 

charcoal burning vithcut deformation. 

2.?. Waste and recovery possibil.ities in log yards 

The volUlle of vood lost during the storage and p.·eparation 

phases is due to the debarking process and to the butts 

~hich are saved ~:t to l46ke the logs even before cutting them 

~p or during peeling. 

Whereas in the past bark vas removed by hand. using special.l.y 

~'1ared mites, today debarld.nb mac'bine!'l e.re prt!terred. A vast 

range ot these 11&ehines is on tn~ market, £or both tixe~ and 

mobile instal.lations; the l!J&:in type are ct::.. :-ussed in tile reports 

on savmills and plyvood mills. 

The bark which has been removed occupies ~orieiderable 

SP4Ce and it. >:tteu cree.teg problems: tenentat:i.on vhich po!.l.utes 

the environment and gives ott a bad imell, ti:re hazard and the 

danger ot infestation by ..xylophago1J.S inser.~s 

or mushrooms •••• 'l'heretore the bark must be elimin&ted completely 

by one ot the two tolloving means: 

a) using it as a tuel in ininstrie.l. plants; 

b) using it in agriculture. 

A third possibility Yould be to redur.e it to ~hips for 
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manufacturing panel.s jut the bar!t. is often al.ready partial.l.y 

decayed vhen it arr:. ves and in any case it bas a high moisture contt.·nt 

(therefore it vould have to be dried first ) • Fvrtberw:>re, the 

fact the panels would have less value than vood panels e~iminates 

this possibility. 

Before the bark can be used as a tuel its moisture content 

!las to be reduced to a convenient leTel. Part or this moisture 

can be el.imi.nated by "vringing" the bark betveen tvo horizontal. 

pla~e-s~~i:-~ _"Laminating" it between tvo vertfoal qlin~rs. 

Arter this treatment the material. car be reduced to pieces about 

4 C'lll long &n:d fed to the burner through a pipe. 'l'be hot gases 

produced during com.bust: 'n al.so. travel al.cng this pipe and they 

remove much or the remaining water. A bark burner llUSt provide for 

three different st~es of combustion: final drying, elimination 

of T0latil1e gases and combustion or fixed carbon. It muse all.ow 

the gases t.o burn completel.7 by suppling 'he prope1' aixture of' 

ox;ygen. Mechanical· or inclined"'.:'gr-ate ~ace should be 

used. Their design ishould al.l'O take accotmt or the fact that 

the bark often contains dirt and eand vhicL vill cause s~aling, 

making combustion more difficult. The boiler tire surfaces 

h&Te to be placed in such a vay to prevent the combustion 

cbaaber at the level or the grate troll cool~g l'nd to prevent 

igcition from. becoming less rapid. 

Waste vood or salldust should always .be burned together 

vith the bark; a mixture of' bark and oil tuel ~ also be used. 
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Obvi.ou.sl.r a special turnace would have to bt.: designed and a process 

for preventing scaling troa tondng on the vater pipes would 

hrve to be round. 

Bark can also be pressed into briquets, either b:; itself or 

togethel' vi.th savduc~, and these briquets can be used for domestic 

heating. 

The most simplP. us-e to.,. 'Lark in agriculture cousists in 

breaking it up into tragments and miring it vi th the earth. ,to 

reduce surta-:e evaporation and to facilitate grass planting: it 

will take a long time tor this to be transfo~d into humus. 

Today this "transformation can be accelerated by processes ·based 

on microbiologi:al activity vhich in a short time prodcce a 

compoet haYing a high percentage in nitrogf".n-rich bumic acids 

vithout any disagreeab1e odor. ~aide1 its fertilizing properties, 

it aslo improves the ~trucb.ure and the compactness -:,f the soil. 

Ho'ilever, ve m-uac; underline the fact that the appearance and 

t~e initial characteristics or bar~ are not the ~ame for all 

wood species; therefore tests must be lli&de in order to determin~ 

vha.t is the best vay or using it. 

Th,.. butts cut off the logs CNl be used as tu£1 er they can 

be used for malting panels or wood-pulp. In the tir8t.; case they 

should 'Ile split roughly becuase they vill have to be reduced 

to chips. 

2.3 WM"te and recovery in s~vmills 

Saving logs creates & large amount or waste 1111\.teria.1 in 

-1 
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the form or: 

3.) slabs a&d pieces vhich a.re shorter than the 

logs (these are caused by the tact that the tree ge+ '3 

thinner near the top); 

b) aavdust; 

c) edgings; 

d) piec~s vhich can not be saved because they contain 

detects. 

The pieces or vood. in io.) and b) can be recovered by 

breaking them up or by dividing them into str:'.ps to be used 

in the man~acture ot lumber-core plyvood. For this purpose, the 

short pieces or de!~ctive lumber are cut to the desired length, 

then they ar'! run through a multi-blade circular saving machine. 

The boards obtained are u.sual.lY' not dry enough and they have 

to be put through the dryer. Once their moisture content has 

reached the proper l .. vel, they can be asf'embled using one 

ot the .;ystE:JDS indicated in the report on._, plJVOod 'D8ll~act·..i.re. 

All the pieces which cac..:io~ be used for man~acturing 

pant" ls, together with the edgings, can be used without any 

further treatment for fuel in the sawmil.l's heating plant or 

it ca.ii be used for making chips. A large amount of va~te 

products can be recovered and made into wood-pulp or panels and today 

almost every sawiill has its own chipping mat.:hines (see the 

report oi. savz:ills ) • 

~-1 
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In order to &TOid having to sav the vood first and then 

reduce it, one can uae tbl! American system called "Chip N" vhere 

one machine savs and reduces the outer portions or logs which 

cannot be us~ ~or lumber. 

Sawdust consti.tutes an important part or thP. vaste fror: 

saving Cotten more than 10;() and there are many recovery methods 

vhich utilize it either in tte natural state or after it has 

been tran~rcrmed. We ~ not discuss the applications for 

sawdust in the natural. state (vhicb dtJ not requit·e any special 

machin~s), or the chemical. transforma~ions (manufacture of 

oxalic ~id) or its use in the man1.lfactuz e of paLels (see the 

report on particleboard}. Ve just vant t<i mention that savdmrG 

in the form or briqu~ts .::81'.1 be used as a f'uel. These briquets ar~ 

compressed without any adhesives or other £ubstances because 

the temperature to wluch the mass is heated during compression 

(100 - 170 N/1111112) makes it stay together. There are tvo very 

veil k::~.-wn machines tor manufacturing these bricks: Glomera 

(Sviss) and Pres-to-log (USA). 

2.4 Waste and recovery in plywood nci.lls 

For the recovery or bark, th~ same solutions as described 

before are available. 

The other waste material. includes: 

a) romid-ups, edgings and all the veneer vhich caz:not 

nen be use~ f'or the internal plies; 

l 
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b) cores left after the log Mi> ~n peeled; 

c ) savdust from sandin(S: 

d) waste material. produced when the panels are finally 

edged and all rejected materi&l. 

For the material. in items c) and d) thf: only possible use 

is as t'uel. 

It is more ad~ .~.!Ous ~o :-~ luce the rotmd-ups than to 

burn th?U. 

Tlie: cores can either be red':.lced or saved up into thin bo-:i.rds· 

wr it:h can be used for light crates; !'. speci&l sav vill be 

requirl!d for the second '-'peration . 

2. 5 Recovery of vaste vood tor the lll8llu!'acture of vood nour 

Wood flour is a pMduct vith sever&l very interesting 

applications and this is vhy it deserves special consideration. 

fft:vertheless, the basic rav 111&terial must absolutely meet 

certain conditions, i.e., it !llUSt come frc1m a single: vood species 

(possibly light in color) and it must not have too many impurities 

such as pieces or ba.rk, sand, foreign ma.~ter, resinr, glue, etc. 

It the wa~~e ...aterial is savdust (mor~ ~r less tine), 

the::i the transformation process begfos b)· sending the sawdust 

&long a helic&l pipe fitted vith diaphragms vhich stc., the 

non-wood particles. Magnet•j are also used t? r~lllOft lll.l metal 

povder or fragments deriving from tool vea.r. Then the savdust 

is sent to the mills or which there are the following types: 
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- vith tvo grindstones, one ti.xed and one ratati~ or beth 

rorating in opposite dL-ections; steel discs vith small 

radial groove• ~ be ~ed instead or grindstone•; 

- vi.th tvo cylinders vith tJre>Oftd surfaces; the eylind.ers 

rotate ili opposite directions, crus~ the aavdw:t into 

a v!ry tine potrder; 

- ·n. th balls inside a cavity; the inside surface of the 

cavity is ~oTered vi.th spiral reliefs and bJ' uking the whole 

thing vibrate the ball.a repeate-Uy etrike 98ain5t 

the protube::-ances and the savdust is reo.ueed to ar. extremely 

tine power; 

- hammer ~ype with sharp edgee 

When it lea.ves the! mill tb ~ material b flitte~ in onler 

to separate the particles or different diameter. Then is is dried 

in rotating dryers; great care mtlSt be used 111 order -:o pre-tt.Dt 

\:·he material trom igniting. This danger exists fi'om the 

~gioning or the process to the end and tbererore one :imst 

ensure tbat all the electrical installations are perfectly 

insw.ated and enclose.!.. 

. . . .• - - -,.. \ . ' 
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