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ABSTRACT

According to the Juties entrusted by UNILG, Viennma to Mr. Mlrosiav
Mupiler rrom the Stare Forest Products Research Institite (SFERI} in
Bratislavs, Crechesiovakla as expert In the industrial technique of bagasse
particie board manufacture {post Ne. DP/CPRAR2/005/11-03/51.7.C.}, the ahove
menrioned expert jeft 3ratislava on II Jume [385, visited UNIDG and arrived in
Beijing aon I3 June: on [3 June he visited the National Cane Sugar Industry
Research Centre 1n Guang:zhou, thenm he ieft Suangchou on 4 Juiv, and after
naving accompiished his mission he ieft 8eijing an & Juiy. arrived ln Vieang
an ¥ Juiy and rsturned to Bratislava cn 10 July [793S.

The purpose of the prajett W.s to grevide, by utiilzing by-oroducts, a
tetter foundatlon for the establiishment of a National Cane Sugar Industry
Research Centre.

The aims of the activity In guestion were:

- te provide Information on the world develocement of b.gasse particle
board production, the latest processing technciogy and machinery, the
top quality of products. etc.

- to 3ive lectures In the domain of bagasse particle bcard
manufacturing technology on selected technological aspects. on the
equipment used, and on the surface finishing.

- to provide the expert’s evaluation of and consultaticns on the [ire
seiected for bagasse particle board manufacture in order to improve the
quality of productien.

The fcllowing activities were also carried out:

- finding the state-of-art in the domain of particle beard and
fibrepoard research and deveiopment at the National Cane Sugar Industry
Research Centre in Guang:zhou:

- Stating the ictuai situation in the f12ld of bagasse conver

vy

ion

-~

into parricle board, and possibiiities of further deveicoment in th:

-

A

industrial branch;

- Jeilvering iectures and panel discus<io,s abour bagasse particie
board and bagasse fibrebosrd manufacturing Ffir the Guandong 35ociery of
Cane sugar Technologists:

- visiting rhe Research Institute of Wood [adustrv and tne Chinese
Academy of Forestry 1n Beiyinyg,
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ABEREVIATIONS AND GLOSSARY

Sugar Cane Industry Research Institute, Guangzhou,
Pecple’s Repubiic of China

State Forest Products Research Institute, Bratislava,
Czechoslovakia

Institute Cubanc de Investigaciones de los Derivados de
la Cana de Azdcar, La Habana, Cuba

C:echoslovak Standard ({Ceskosiovenskd narma}

Industrial Standard of the Federal Republic of Geraany
{Deutscine Industrienorm}

Weight per unit velume expressed in g/cas or kgim~
Tensiie strength perpendicularly to the surface of the
board

Medius density fibreboard (made by the dry process.
Roughness of surface measuring device

Bending strength

Tension units

Method for measuring the amount of free formaldehvde in a
board.

Paronchymatical cells with one part of short fibre after
separation from bagasse

The increase of thickness after 2 or 24 hours of

lamersion in water at 209C, expressed in percent.
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INTRODUCTION

After a priefing on's_June 1985 by Mr. Anteine V. Bassilli, Senior
Industrial Developsment 0fficer of UNIDQ, the expert left 8ratislava on June [}
for UNIDa in‘Vienna where he received sose background materials, and
afterwards on 12 June he continued his travel and arrived at 8eijing on I3
June where he was inforsed in details about the situation concerning inis
£1ssion by Mr. A. W. Sissingh, Senior Industrial Development Field Adviser at
UNDP. Then the expert left B8eijing for Guangzhou in order te visit the Cane
Sugar Reseerch Institute and the National Cane Sugar Industry Research Centre
of the Ministry of Light Industry.

The aim and goal of the sission was to strengthen the capabilities of
the Cane Sugar Industry Research Inctitute in the field of sugar processing,
utilization of by-products and the abatement of pollution in order to provide
a better foundation for the establishment of a National Cane Sugar Industry
Research Centre as well as to visit some bagasse particle board factories {see
Job description in Annex I). According to a further requirement - the letter
of the Deputy Director of the Sugar Cane Research Institute {see Annex II] -
the expert’s activity was exiended to also cover tagasse fibreboard
manufacturing.

At the Sugar Cane Industry Research Institute, the expert was
acquainted with the objectives and activities of this Institute in the sphere
conversion of bagasse into particle boards and fibreboards, and on this
occasion the expert gave a concise information on the activities of SFPRI in
Bratislava. He handed likewise over 350 specimens of bagasse particle boards
and fibrebards manufactured by the dry process, specially prepared by SFPRI
Bratislava for this purpcse.

In conformity with the job description and the detailed schedule isee
Annex III), the expert left Guangzhou in order to carry out his field
activities, and between 16 and 4 June 1785 he visited two bagasse board
manufacturing plants in the country and one wood processing industrial complex.

Whiie visit.ng manufacturiny plants the expert's interest was oriented
mainiy at the production technology, the technologicai eugipment and macminery
as well as at the checking of the technoloqical orocessing.

After reviewing all the production sections :.n the plants visited, and
having obtained the necessary information on the actual state., diScusiion were

heid with ieasing officers and members of the technicii stsff on the maior
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probiems concerning the present state of production technclogy, the quaiity of
the products man:ractured, the manufacturing egquipment and existing
difficuities.

on the basis of findings, sose proposais were izmediately made and
readv-made sclutions were found for isproving the actual state of bagasse
particle beard manufacturing. '

After having finished these field activities, the expert provicded SIRI
with detailed ihfaraation concerning the conversion of bagasse Into bagasrse
particle boards and partly into bagasse fibreboards while giving lectures cn
the latest processing technology, the up-to-date machinery and equipsent. the
subsequent iarpoveaments, and the most advantageous fields for the practicai
utilization of bagasse particle boards and fibreboards.

Then, on 2 July 1285, he lectured and provided thorough inforsation
about the latest development of bagasse particle board and fibreboard industry
all over the world in the frame of a meeting, organized by the Guangdong
Society of Cane Sugar Technologists in the Guangdong Scientific Hall.

At the National Cane Sugar Industry Research Centre, finally, the
overall situation was evaluated with due conclusions relating to his mission
and to the preparation of his report.

On 4 July the expert arrived in Beijing where he visited the Research
Institute of Wood Industry, and then he shortly informed Mr. A. W. Sissingh,
at UNDP. about the most important conclusions of his mission. On 8 July he
left Beijing for UNIDO, Vienna where he was debriefed by Mr. A. V. Bassili,
and on 10 July the expert returned to Bratislava.

BASIC INFOREATIUN

information and iectures
L. Informirg_ activity

At the National Cane Sugar Research Centre i(Ministry of Light Industry)
in Guangzhou the expert provided information on the development of bagasse
particle board production in the world {(Annex iVi, the latest precessing
technology including flow diagrams of bagasse particle board production lines
(in Cuba), and all important and detailed parameters of the machinery &nd
equipment concerned.




Furthe-, the juality of bagasse partir'e board produced was compared
vith wend 33rticie teard according te the DIN Standard {Federal Republic of
sermany) (fe2 Annex V, table I’ and !1e ISN Standard (Czechosiovakia} from tiae
ooint cof view of -te phvs.>3. and mechanical properties, gquailty of surface.
and of free formailshvde content isee Arn2x ¥, tables 2 and 3).

Ir conformity with the quality of the bagass? particle beard
manufactured, the 20ssibilities of i1ts adequate uses - mainly for decorative
appliations in furniture, for bu:lcding industry pu-posexz as weil as for new

utilizations, eg. for moulded products - were discussed.

2. Samples_ol_bagasse_board_brought_tg China

The expert brought with him 30 different samples of bagasse particié
5oard for SIRI which had been specially prepared in SFPRI ARratislava. These
samples demonstrated the advantageous possibilities of industrial manufacture
of various up-to-date and highly progressive surface finishing for the
furniture industry and other decorative purposes.

Further conforming to the letter of the Deputy Director of SIRI, dated
4 May 1785, the staff of SFPRI Bratislava had prepared eight samples of
bagasse hard fibreboards manufactured by the dry process, both with resin as
well as without resin. '

Phenol-formaldehyde resin was used as bonding agent., tie quantity added
being about 1.5 percent of bone dry board. Due to shortness of time no
paraffin was applied as hydrophobic agent to the samples prepared.

The list of samples taken to SIRI is given in Annex VI.

The expert gave lectures from the point of view of the letest state of
the art all over the world on research and development work alr2ady done in
the field of technology and machinery development for converting bagasse .nto
particle board.

These lectures contained not only important facts and results, hut also
many hints at mutual correlations and dependencies of the main technological
nDaramsters as'well as of parameters, concerning machinerv and equipant.

The lectures were always followed by discussions and i1mmediate answer
of ali questions. In conformity with the job description, the following
themes were anaivioa: -
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Three different storing methods of bagasse, compressed into bales and
stored In pvramids, were compared, nasely:

- the depithed and predried bagasse (humidity I3 to 2§ percent!:

- the depithed and non-predried bagasse i{humidity %0 to 100
percent}:

- the non-depithed and non-predried bagasse {humidity 90 to [0
percent).

The comparison was carried out from the point of view of husidity,
tesperature, weight losses and the resulting quality of the bagasse stored
icellulose, hemicellulose and lignin content,- overall look, etc.).

The predried bagasse gives the best quality; it conserves its originai
colour and quality, the weight losses after 120 days of storage is about &
percent. The heat consuaption for predrying is 2.9 to 4.5 NJ per kg of
evarorated water.

The predrying can be advantageous where the waste (flue) gases from
cane sugar mills can ce exploited. '

The worst results and losses up to 28 to 30 percent are ubtained from
non-depithed and non-predried bagasse.

Un this occasion, a detailed information (including parameters) was
¢lven on the Bison Type ADM flash vertical predrier as well as on the bale

:ompressing sachine of Messrs. Lindemann.

In this lecture, the influence of pith on mechanical and physical
properties of tagasse particle boards was thoroughly analysed and documented
with graphs and this namely at various contents of pith ranging from 0 up to
35 percent. An overall negative influence of pith on all mechanicai
properties can be stated. This negative influence is not evident on
swelling. A detailed information (including technical parameters) on th~
depithing machine Pallmann PMS-12-120C was also given.

-l T

The subject of this lecture was different methods of bagasse drving
with 3 Jdescriotion of machinery and equipment used. The main Jecisive




technological parameters infiuencing the Jrying preocess have heen eiucidated,
eg. ialet and cutlet humidity of dried amaterial, uniformity of size and shape
of dried particles, temoserature of drving medius, evenness of motion of dried
material and the temperature distribution in the drier and mcdes and ways of
control of drier.

A special part of the lecture was reserved for causes of fire and
explosions, and for respective precautions which have necessarily to be taken

Inte account.

3.3 Lecture_on_'sorting’ (separating bagasse particles)
This lecture was dedicated to a detailed analysis of: methods of
screening and air-classifying particles, their function and appiicability in
production lines for manufacture of bagasse particle boards. screen apreture
dimensions used for different types of particles - cores, surfaces and dust.
Various sorting devices and machinerv and equipsent in use for bagasse
classification have been described and the difficulties occurring In this

process were polinted out.

3.8 Lecture_on_spreading resin_adhesive’

In this lecture, the two methods of spreading synthetic resin adhesive
were described in detail and evaluated from a technoiogical point of view,
namely the oid coaventional method of using the long retention-time biender
{DRAIS) which works by soraying resin through alr nozzles, and the newer
method of applving the shcrt retention-time blender as, for examole, the DRAIS
TURBUPLAN, because both systeas are still in use in production iimes for
manufacturing bagasse particle boards.

Some interrelations, for example the one between the size of bagasse
particles, their specific surface and the percentual portior of resin adhesive
retention according to fractions available, have been explained both from the
theoretical as well as the practical standpoints.

Particular information and the main technical paramerers of both types
of machines and the air nozzles for resin adhesive spreading were given.

This iectire, owing to the demand, was extended and also covered
parameters of resin alhesives apolied in particle board, and methods of
oreparation and Josiny 3dhesives 1nro hlenders respectively,




Jue te local difficuities with evaluating the resin adhesives auality,
a msetnodaisgy Ffor evaluating the adhesive power of urea formaldehvde and
chenol feormaldehyvde resins mas handed cver {Annex VIII.

As far as the utilization of paraifin emuision as a hvdrophobic agent
1s concerned. some troubles with its stability inamelv the paraffin’s
separation from the emuision) have been stated. on account of this, the
formuiation for preparing paraffin emulsion was also handed over {annex VIII).

As far as the determination ~f free formaidehvde Jdirectlv in the cured
adhesive is concerned, this test Is net being carried out at SIRI due to the
lack of adeguate testing devices and methodology.

In view of this, the specifications of the necessary equipment together
with the methodoiogy for determining free formaldehyde was handed over isee
Annex IX}. . '

The probiem of free formaldehyde escaping directly from the already
pressed and stored boards - and the proper methodology of its determination -
was also discussed (Annex X). -

5.6  lLecture on_’secondary_surface_finishing

In this lecture the expert provided detailed information on secondarv
surface finishing {surface treatment) technology and squipment as follows:
J.6.1 Surface finishing of bagasse particle board by the application of
paints {painting materials) - wet surface finishing;

- filling of particle board surface;

- drying of polyester paints by YV radiation:

- UV lamps used for curing purposes: low pressure and high pressure

radiators; ‘

- curing by ultraviclet impulse radiation:

- curing by infra red radiation;

- curing by emission of electrons.

Equipment for v~ - surface finishing by appliation of coating materials:

- applng: fillers;

- surface painting.
J.0.2 3Surface finishing of bagasse particle board by veneering foils (by
overlaying of folisi:

varrous rypes of foils, technological parameters required while
applying foils onto particle board.




J.a.F 3Surface finishing of particie board by Foils through a continucus

e
3.&.3 Surface finishing of particle board by laminating - the short cvcle

process: pagers, technelogy, equicsent.

3. Various_other lectures. information_and_discussions .

During the expert’'s stay In China, many probleas touching the fields of
technology, special devices and machinery and equipment were discussed and
explained mostly as 31 result of direct enquiries. Only the eajor cnes are
mentioned hereunder:

- mat forming aachine, quality and evaluation of forming pracess,
graduated laver board, etc.;

- pressing process, pressing plots and effects of pressing
parameters on the quality of beards;

- structural inner composition of partile voard, particle size
requirements for surface and core layers, mass relation between lavers,
etc. ;

- fundamental information on possibilities of manufacturing bagasse
hard fibreboard by the dry process without adding resin adhesive or
with a reduced content of resin adhesive;

- due attention was systematically naid to the main sources of up
to date theoretical and practical information, to specialized
publications as well as to wood industry periodicals from leading

Industrial countries {see Annex XI).

Seminars and panel disucssions on bagase particle board and bagasse
fibreboard manufacturing n the world were given {see Annex XII).

PARTICLE BUOARD PLANTS

Two plants for manufacturing particie board from bagasse, i.e. the
Shijing Man-made 8oard Factory and the Sanshul Man-made Ecard Factory 15 well
a5 the wood i1ndustry comple« ruzhu Wood Processing Factory, all situated in

the province of Buangdong, have been viiited.
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Both plants opurchase nan-depithed bagasse from susar mills jacated
close to taem curing the crushing period; the Dpagasseé acquired Is compressed
into bales and stored In pyvramids. This Sagasse earmarked for manufacturing
particle boards is not depithed. From the point of view of particle size, ii
Is very heterogenecus owing to the utilizatian of diffsrent surfaces on the

crushing rollers in roil at the sugar mills durir_ the production of sugar.
SHIJING MAN-MADE BOARO FACTURY

This factory was designed by the Sugarcane Industry Research Insritute,
Ministry of Light industry, Guangzhou, in [%32. [Trial running of the line
" began in I934. The production line was put into operation in February [%35.
Designed plant capacity: 5,000 @3 per annus. '
Actual production capacity: 4,500 - 4,700 a3 per annus.
3ize of boards: 1220 x 2300 aa.
Thickness: 3 -~ 12 am.
Density: 650 kg/m>.
Graded density board.
Productior davs: 230 per annua.
Three shifts per day.
Labour emploved: 20 workers and I chief per shift.
All equipment and machinery instailed in the piant were made in the

People’s Republic rf China. Its flow diagram is given in Fig. 1.

Green., non-depithed, bagasse of absoluts humidity about 100 percent Is
the raw materiai. The bagasse, after leaving the sugar milling tandem is
compressed into bales and transported about 4 km to the particle board
factory. The crushing season at the cane sugar mill is about %0 to i20
working days per vyear.

Resuit: Because of the 30 to 35 percent pith content in the raw
material, a considerably higher volume of bagasse has to be transported
thereby increasing raw material costs.

Recommenaation: The bagasse should be depithed after leaving the sugar
miiiing tandenm.
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Fig. 1: Flow Diagram of the Shijing Man-made 8oard Factory.
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The bagasse Is compressed into bales and stored at the stering vard in
piles {pyramids}. The piles are covered with sugar cane leaves.

Size of baies: 30 x 30 x 100 ca.

Initiai relative husiditv: approx. 50 percent: hueiditv after
Storage: 22 to 35 percent depending on season.

Result: the quantity of bagasse stored is approximately 30 oercent
higher In coaparison with depithed bagasse. The pith contains [.5 to 2
percent of residual sugars after extraction showing certain sensitivity to
fermentation. Water content of pith is higher than that of Ffikre.

Recomsendation: Only depithed baéasse should be stored.

Transeport i1s assured by small cars, loaded, pushed and unloaded
manuaily.

Breaking of bales is partly manual, partly mechanized iby a bale
breaker). There are two small bale breakers installed in the line. BZagasse
is fed into the bale breakers manually.

Resulr: wuneven quantity of raw material supplied into the line.

Recommendation: ~ Two screw-feeders are to be set behind the bale
breakers (at the bottom part) or belt conveyer feeding devices are to be
installed before the bale breakers.

Bagasse is traecported from the bale breakers by hot air {at 1e00C:

directly into the storage bin.




A horizontal bin with a bottom belt transporier, driven by a variabie
speed electric moter, is used. The bin Is equipped with a discharge head

serving as 3 Josing device. The bin’s storage volusge Is & &°.

A smail tube flash predrier with combined horizontal and vertical
rving tubes Is used.

Tube diameter: 450 ca.

Air quantity: 5,930 #3/hour.

Heat exchanger (steas-air heated) tube surface: &0 a<-

Inlet temperature of air: 90°C (present state).

Noisture content of particles before predrving: 22 to 35 percent.

The predrier has nb possibility to regulate automatically the iniet
tesperature of the drying air according to the outlet moisture content and
quantity of dried material.

The equipment mentioned was not able to meet the full scope of the
requiresents.

Result: High humidity of predried particles {13-30 percentl; high
filuctuation of mcisture content of predried saterial depending on particles’
inlet husidity; settling down of excessive volume and of heavy particles in
the horizontal part of the predrier tube.

Recommendation: increase the air inlet temperature as foreseen by the
sroject to 1409C. Increase the inlet air quantity by about S0 percent over
the projected rapacity.

In this way, it is oniy possible to decrease the moisture content of
dried material, but not to eliminate the moisture content outlet fluctuation
of the predried material. In order to have a better uniformity of average
moisture content of ﬁreered material, the predrying process has to be
automatically regulated. The situation described affects negatively con the
following technological operations:

- particle classification (high meisture content),

= drving {(high fluctuation of moisture content.;.
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The air classifving of particies is done by Zigrag channei ciassifiers.

The first classifver separates excessively iarge particles which ieave
the equipment -in its bottom part. The rest of the saterial enters the second
classificator, where the dust is separated, and suitable particles are
discharged by the rotary air lock cells and enter the drier.

The air velascity can be adjusted within the range of 2 te 5 e/s. The
hot airr from the predrier is used for the cilassification.

Recomsendation: excessively large particles are to be returned to the
pin or directed towards the haaser mill which is to be installed behind the
particies bin or behind the first grade of air separation of the hasmer mill,-
in order to improve the particle size distribution.

Drying

A singie tube flash drier with horizontal and vertical cosbination of
drying tubes is used.

Horizontal length of drying tube: 4000 as.

Diameter of tube: 550 am.

Vertical part of drier: length 12000 ea.

Diameter of tube: 750 es.

Diameter of cyclone: (200 am.

Heat exchanger {steam air): 2 x &0 a

Air inlet temperature: 3S59C (present state).

Air quantity: 8375 a3/minute. '

Input power of ventilataor: 10 kW.

Alr pressure: 134 mm Hpu.

Moisture content of particles after drying: & to 12 percent.

Result: High and uneven moisture content of dried material:
1mpossibility to regulate the air temperature and the outlet moisture content
of particles; outlet moisture content depends on inlet moisture content of
particles: settling of excessively large and heavv particles in the horizonta]
drier tube.

The equipment aentioned was not abie to meet all the requirements - to
Aaintain tne ajusted morsture content of outiet particles in the range of 2.5
olus or minus 1.5 percent.
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The state descrived affects negatively on the following techneisgicai
cperations: @ressing parameters iionger!), pressing temperature i{iower!,
“pressing timse ilonger), pressing diagras {icnger). The quality of the boarids
is aiso infiluenced negatively. nasely by =arping.

Recomsendaticn: increase the air iniet temperature te [409C as
foreseen in the project’s original design: increase the Inlet air quaniity by
about S0 percent of the prcjected capacity: maintain the heat exchanger {ciean
the inner partj. IFf the results obtained are not <atisfactory, the vertical
part of the drier has to be extended or a second drier installed, resultinrg in
two stage drving.

Note: It is thus possible to isprove the technological function of the
drier and to increase its capacity as weil, but the required arcuracy of

sositure content in dried particles will not be achieved.

The second classification of particles takes place at the z1g9zag
channeis classifyers.

The first of twe air classifyers separates the core laver particles
which pass through discharge rotary air lock (rotary pocket discharger}, and
fall directly into the smail feeding bin.

The second air classifver separates the dust which ieaves the equipament
at its upper part. and is separated from the air in a cyvcione. '

The particles for surface layers leave the classifyer the same way as
those for the core laver and fall into the samaii feeding bin.

The air velocity can be adjusted in the range of 2 to 5 a/sec.

Two blenders are used, one tvpe for core particles and another tvpe for
surface particles.

For core particies & long retention time blender {DRAIS system) with
hori1zontai snaft equlpped with shovels is used. Only two spraving nozlles are
used for appiring resin gdhesive.
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The outiet cpening Is iccated at the hkeottce fust at the end of the
piender. The capacity of the biender 1s Insufficient, resulting 1n the
sachine being avericaded.

The féediﬁg of particias intg the tiender is volumetric, by a smail
cperational bin equipped with a iive bottos irubber belt conveyver! driven bv ¢
variable speed electric amctor. There is no autosatic controi in relation to
the resin adhesive feeding pusp. Ascunts of adhesive and particles are
adjusted enly by hand {according te subjective experience;. The spraving
nezzle ends are Inserted directly into the blender.

The equipment in question does not work as foreseen in the preject
because onlv t€o spraving no:zzies are used.

Result: Iampossibility to control the functioning of the spraying
nozzles; resulting in an uneven distribution of resin adhesive on the
particles surfaces.

Recomsendation: According to the project twelve spraving ngzzles are
to be used; the spraying nczzles must be adjusted in such a wav that the
spraving end of the nozzies will be 1 cm above the blenders’ case (visual
control of adhesive spraving); the outlet opening has to be situated in the
upper haif of the machine, about 5 cs above the shaft level.

The vertical blender 15 used for applyving resin adhesive on the
particles that will form part of the surface layers.

The ble-der consists of a vertical cylinder of 1200 am in diametsr
which, In its bottom part, changes into a conical fore. The five air sprayving
nczzles are situated In this conical part, but only two are used for applving
resin achesive. The amount of resin applied is [1-12 percent. The particles
enter the upper part of the equipment and pass through the resin adhesive aist
being created by the air spraving nozzles, and leave the equipment in its
bottom part.

Resuit: The fact that the fine parts of particles are settling and
sticking on the inner walls of the blender 15 a disadvantage., since the
equipment must be cieaned freauently.

Recommendation: wuse the five air spraving nnirles as foreseen in the
project in order to improve the gqualiry Jistribution of resin adhesive on tne

oarticies.
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Paraffin Is used cnly sporadicaliy, and it Is appiled in the form or a
water esulsion in the blender by 2 separate alr spraving nuzzie. The pararfin
csuision prepared in the ‘actory 1S5 unstabia.

Recosmendation: r-epare the paraffin esulsion according to the
description given in Annex VIII; add it to the ureas formaidehvds resin in an
amount of 0.25 - 0.75 percent (ratic of solid weight to dry weight of

particies}. and apply this aixture onto the particles.

The locally made urea forsaldehyde resin is delivered at a
concentration of 43-50 percent froe the storage tank by two gear pusps. The
delivering capacity is too high, and does not correspond to the resin
consusption of the blender. This cannot be changed although a certain part of
resin could be returned to the storage tank by a valve. This valve [s to be
adjusted manually by the operator. There is no automatic regulation between
the amount of particles flowing and the resin adhesive introduced.

Result: nobody knows what is the real ratio between the asount of
2articles and the amount of resin adhesive.

Recommendation: change the electric moter driving the gear puap and
install there a variable speed electric motor, or variator; adjust the gear
puap at different ocutputs and find out in graphic form the correlation between
amount of resin delivered and the revolutions per minute of gear pusp,

electric motor or variator.

It was foreseen in the project that an air-classifying forming machine
be installed in order to secure that the particle sizing would be graduatsd
from coarsé material in the mat centre towards the finest material on the
surface. This was Jone automatically regardless of the material being feq
into the foraing machine.




This original cancept was changed by the ouner of the preduction iine,
snd a former with mechanical classifving effect was installed.

Result: lack of unifarmity in specific gravity distribution, and bread
density variation of the Ffurnish mat; lack of saterial on edges of the board:
high tendency of the pressed board to wrap. _

Recomamendation: install the coriginal foreer as foreseen in the
project; iapraove the function of the small size particle bin, and its

perforsance in distributing evenlyv particles across the mat foraed.

A single continuous rubber beit prepress Is used for mat prepressing.
The mat entering the prepress is continually pressed by a systes of

prepressing rolls, and by twoe pairs of nip rolls. A travelling cut-off saw I

L]

used for cross cutting.

The mat transportation sorks well. .

Recosmendation: install the cleaning brush equipment to clean the
upper rubber belt of the prepress; keep the rubber belt clean, and use
sometimes a separator, eg. silicon o0il that does not stick to particles on the
surface of the belt: install an exhaust for the saw-dust after the sau.

L g =20 3 4 4 3T P - R4 2 4

For pressing a !S-opening hvdraulic press without simultaneous closing
equipsent is used. '

Dimensions of press platens: 2650 x 1430 x 70 sa

Daylight openings:- 100 ma

Maximum specific pressing pressure 3.3 MPa

Maximum temperature: 1309C.

The press i[5 steam heated.

The mat transportation Into the press as well as the pressing proper
are carried out on caul plates. The closing of the press is slow, the time
needed for reaching the necessary pressing pressure Is 2 min., the dressing
temperature 1s 1509C, and the humidity of pressed mats is in the range of IS5
to 20 percent.
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The press discharging Jdevice {for pulling ocut the caul plates: Joes nat
work reliably.

Resuit: a very long oressing time: for Jea boards upte 14 ain.; ieng
pressing cvcle: wmore than I7 min.; big operational time losses: feeding,
clcsing, opening and discherging of pres:.

Recomaendation: Increase the pressing teeperature upto 170-1759C;
reguce the press closing time Jrecalculate the hydraulics, and lncrease the
perforsance, i.e. to raise the nuaber of puaps); reduce the press opening
time. 3nd improve the reliepility of the device pullirg out the caul plates:
orgvide the press with a simultaneous opening and closing device.

The prnduction quali’y is unstable with big fluctuations in all
caramet>rs checked. The rprssed boards are unstable as far as their shape is
concerned, and show deformation tendencies in all directions. The surface
quality is bad and non-hcmogenesus. The quantity of first grade preducts
attains only about 50 percent of total production {on the basis of locai
evaluation criterial.

The plant does not have a laboratory for testing board quality nor a
check of the technological process.

The urea forsaldehvde adhesive is being produced by the plant.

Three board saaples have been taken directly form the manufacturing
process for analvsis purposes at SIRI. The test pieces were not seasoned

{conditioned). The average values measured are shown in the following table:

Property Board HNo. Chinese standard
1 2 3

Thickness (am) 9.2 3.6 9.14 --

Density g/cmd 0.72  0.66 0.82 0.45 - 2.75

Internal bond NP3 0.5 0.85 0.62 0.45 minimun

Nodulus of rupture MPa 13 17 13 I3 minimunm

Swelling after 2 h (%) 3.2 3.0 2.8 4 mavimum

Humidity {percent) 7 8 2,2 %

Fhis plant was also designed by SIRI, and was put in fuil operation in

October 1733, The designed capacity of the production line is 7000 mo/year




For hoards w#lth disensiens of [220 © 2300 x {9 sm, based on 00 worklng dJdars
and 3 shifr aperation. The actual production capacity attains o000 a”/vear
while manufacturing graded density.boards.

The design of the plant is simiiar to the Shijing Man-made Board Fatory
with the foilowing differences:

The quality of the bagasse Is the same as in the above-aritioned piant:
but *he size of particies are smaller. The initial part of the production
line in the section breaking the bales, predrving, drving, classifving and
resin adhesive spreading is designed wi:h parallel lines fer the cors laver
and for the surface layers. After the resin adhesive has been spread the
particles are mixed together, and the production line is further concelved as
for one-laver board sisilar to the above mentioned plant.

As far as the machinery and equipsent is concerned, the changes are In
the resin adhesive spreading where two short-retention-tise blenders are usec,
naselv one for core particles, and one for surface particies. The mat foraing
msachine is a mechanical one with graduated forming effect {two forming
machines tvpe BP 3213).

The seven-opening press Is provided with a sisultaneous clasing device,
and the press closing time to reach full pressure js up to 1 min. A board
turner and cooler is placed behind the press. An edge trimming and chipping
saw Is used for size cutting.

The quality of boards manufactured is better than in the foregoing
plant, and the boards show no tendency to warp. Average properties itested in
the factory):

Thickness: 14-17 am

Density: 0.72 g/cmd

Internal bond: 0.4 MPa

Modulus of rupture: 20.) MPa

Swelling 2 and 234 h: & and {1 pefcent:

The consumption of resin adhesive for the core layer and for the
surface lavers is 10 and 12 percent respectively. The consumption shouid be
lowered to a level of % percent for the core, and 10-11 percent for the
surface lavers.

The production line has some problems with particle humidity {after
drying they are still at 3-10 percent) in the same manner as in the previously
described plant,
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The pressing cvcie foar boards of ls aa thickness fluctuates tc 3 iarae
extent, namely from 10 to 20 ain. Jepending on the hus.dity of the particies.
This should bé the case for other thickmesses tas.

The projuctien line has some capacity reserve, and after solving the
probiems of drying and the pressing parameters there exists a potentiai
possibility of raising the production capacity by up to 50 percent.

This plant can test the mechanical and physical properties of Ffinished
hoards as well! as of resin adhesives parameters.

This plant has installed a Burkle {Federal Repubiic of Geraany}
continugsus folls veneering line. They have also tried overlaving oarticie
boards with a parer foil, but without success. The real cause of this failure
1s to pe found partly in the resin adhesive used. They do not have the
necessary experience, and they are currently veneering high-quality plvwood
with foils. They sees to have iust ihterest in the direct surface fir:shing
of particle boarJds for the time being.

The plant in question also manufactures sulti-layer pressed parers
impregnated with phenol formaldebyde and melamine resins. This product is
used for surfacing bagasse particle boards. Direct surface finishing by one
or twe layers of impregnated paper laminates is not carried out. Such a
technology of surface finishing by direct lamination has, to the best of our

knowledge, h:.therto not been introduced in China.

RECOMMENDATIONS FOR FACTORIES DESIGNED EY SIRI

{Isproving particle board quality and increasing capacitv)

: Baw_material

1.1 unly depithed bagasse is to be used for manufacturing partricie
board.

1.2 A bagasse depithing device for production lines of up to a

capacity of 10,000 tons per year is to be developed.

Ihe pagasse must be depithed immediateiv after the sugar
extraction through the éugar roll mills at the bagasse's originsl
numidity of 40 to SO percent.




[N

]

=

t

-20-

The major part (20-30%) of parenchvma ceils must be =lisinated.
During depithing, e part of short fibre portion is also separated
together with parenchyma. This sixture is menticned in literature as
pith, and represents 25 ta 35 percent.

During the process of depithing, a particai refinement of
particle size structure occurs acccapanied by a reduction of husidity.
A good experience was gained in Cuba with depithing devices
having the depithing rotor mounted vertically. These devices have a

caracity of about 1I tons of depithed bagasse per hour.

The depithed bagasse must be stored at its original huaidity of
40 to 50 percent or at 20 to 25 percent if it Is to be stored as
predried bagasse.

A bale breaker for production lines with capacity up to 10,000
a’/vear asust be developed.

8y storing depithed bagasse at its original humicity the
intensity of the feramentation process is subdued, and therebv also the
losses of total weight reach about only 22 percent as against about 23
to 30 percent for non-depithed bagasse.

The smaliest weight losses are obtained from depithed and
predried bagasse, with a husidity of 20-22 percent. They attain oniy 6
percent after 120 days of storage, and this assures the best quality
bagasse. The predrying, however, demands further investment costs
{e.g. for a flash tube drier), and the heat consumption moves in the
range of 2.7 - 4.5 MJ/Xg of evaporsted water. These costs of predrving
couid be considerably reduced when utilizing chimney waste jases Ffrom
the sugar cane mili's boiler house.

Particle_preparation

An adequate and suitable structure of particle size for particle
board manufacture with a fine surface, readv for subsequent surface
finishiny by up to date methods {mainly for furniture industry
purposesi must be necessarily assured.
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In mansfacturing particie hoard with a saccth surface it iIs
essential te have 3 sufficientiy thick surface iaver of fine
particles. The weight ratio of the various layvers is as follows: the
core layer should not exceed &0 percent. and the surface iavers be at
least 40 percent. Using this ratio, and with a good functioning af the
forming machine as well as with a press giving acceptable toelerances
{the sanding allowance being about 0.3 sm), the core laver shouid not
appear as 3 resuit of sandimg operations.

For the core iaver particies which pass through screen cpenings
of exoms, and for the surface laver particles that pass through the
screen openings of 1.2 x 1.2 to 5.6 mam or 1.0x[.0 to 3.6 mm, and are
caught on the screen with openings of 0.2x0.2 as are sultapie. The
sost important dimension here is the thickness of the particles.

All particies which pass through a s&reen with openings of
0.2x0.2 sm are considered as dust and must be eliminated froa the
manufacturing process.

The composition of particle sizes can be assured by introducing
milling devices In the production line; hammer mills are considered che
most appropriate. Usually they are only piaced after the drier. In
this case (for non-depithed bagasse and using air classifying)l it Is
better to place the hammer mill at the very beglnninc, behind the first
bagasse bin. Because of a higher hueidity of milled material It Is
necessary to take Into account the installation of a hammer mill with
about SN to 100 percent higher capacity than for a mili placed after
the drier.

The maximum screen size of hammer mill Is [0x30mem, depending on
the fineness of particles and on the type cof hammer.

The drier capacity must be such so as to assure that the
partic'es’ mean humidity after drying will not exceed 3 percent.

The particles’ humidity after drying is currently 1n the range of
3 to 10 percent 35 against the required 2 to 3 percent. The increase
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in humidity has a negative infiuence gon the drying processing. an
zrolongling the pressing cy¥cie ip some cases {at fe& me thickness of
hoards) uo tc le min. as well os on the deterioration cof the beards’
guality, e.g. the beards warping after being pressed.

A higher drving capacity can be gbtained by raising the guantity
af drying alr and by extending the length of the drier a considerable
performance isprovesent is not to be expected.

Another possibility Is the installatien of a further drisr, i.2.
having 3 two-stage drying process.

Drum rotary {singie- or three-pass} driers, heated by waste gases
or hot air are asore suitable for particle drying than contact drum
rotary Jdriers with heated -tubes, since the latter offer a higher-danger
of fire.

These driers can be suitably combined with vertical tube driers
for first stage drying. :

By ensuring a sufficlient drying capacity, the production capacity

of the lines couid be raised by upto 50 percent over the present ones.

Particie_classification

Adequate conditions for classifving particle size by mechanicai
screening have to be created on production lines- for manufacturing
particle board with high quality surfaces.

A suitable size of particles can be secured by screening
particles according to their envisaged use in boards as well as by
following the preset ratio of lavers weight.

The determining factor for good surface quality {maximum 120nm)
is, first of »11, the thickness of surface particies. For the s¢k2 of
surface homogeneity, the length and breadth of particles is of
importance !oc.

The clsssification by mechanical screening should bhe incorporated
inty the line only after drving the particles, thus eliminating the
remalning dust portion.

In the actual iines of bagas:-e pa~icle board manufacturing
designed bv SIRI[ only air separating f(according to the particles’
welqht) 1s used.
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In applving the graduated amat ferming {pneumatic or mechanic
formingl) svstems, agaln oniy the classification by welght occurs. It
means that flat large particles are getting into the surface lavers
resuliing In a nen-homogeneous surface.

It would be convenient t¢ intreduce also mechanical screening
classification Into 2 selected iine, and to consider it alsc when
further new lines are envisaged.

For bagasse a simple flat classifving device, rectangular in

shape with gvratory movement has proven to be suitakbie.

The homogeneity of the resin ajﬁesive spread an the particle
suriices must be improved.

The possibility of setting, dosing and the subsequent checking of
the requried quantity of resin adhesive, added into the blender
corresponding to the weight of particles must be assured.

For spreading resin adhesives on particles new up to date
high-duty short-time-retention blenders give a better resin adhesive
distribution on particles than the old glue spreaders and hence shouid
be the only ones used. It therefore seems justified to abstain from
developing other methods of spreading resin adhesives iocally. The
utilization of this equipment gives a good opportunity to drop the
resin adhesives consumption from the present high level.

A modified type of such a resin adhe hlender was produced in
China, and is being presently used by the . Man-made Board
Factory.

In the meantime. the setting of the optimum amount of resin
adhesive to be spread on particles is carried out only on the basis of
the operator’'s experience, without any possibility to check the real
quantity added. Undesirable changes in the amount of resin adhesive
coated onto the particles influence the quality and properties of
boards to a high degree.
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The setting has to be assured by utilizing a variable speed
eiectric motor or a variator on the resin adhesive desing gear puap.
the proper checking of quantity can conly be done by using 3 riow
indicator. ’

It 1s necessary to draw up a graph showing the inter-dependenté
of quantity of resin adhesive used on the amount of particles dosed andg
on the set velacity of the particle dosing convevar inte the resin
adhesive blender. All this shouid be carried out in ths frame aof on
line measurements. This correlation should be determined for different

percentages of resin adhesive.

The homogeneity of mat weight and density distribution in the
forming machines used has to be improved.

The possibility of manufacturing multilayer bagasse particle
boards with a fine and saooth surface sust be secured.

Transversal and longitudinal measurements of mat weight
distribution in boards have to be carried out by cutting the board into
samples of 100x100mm, and by statistical evaluation of the results of
tests. The coefficient of variability in any board should not be
higher than & percent.

An improvement shouid be achieved mainly by ensuring a homcgenous
dosing of particles into the forming machine bin (throughour its
breadth) as well as by a homogeneous removal of particles from the
bin. After determining the real transversal profile of the mat weight,
in case of permanent , shortcomings can be compensated by adjusting the
shape of the last scraper roller. This applies both for the mechanic
as well as the pneumatic forming process. Plausible results can
however only be got through a thorough knowledge and experience in tnis
field of operation.

A locally produced forming machine (type 8P3213) can be uti1lized
for manufacturing multilayer bagasse particle boards. Une forming head
is designed for the core layer, ans two forming heads for the surface

layers (they can also be replaced by air forming svstems).
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The duration of the pressing time proper as well as the pressing
c¥cle have to be shqrtened.

dnly presses with sisultaneous closing have to he used.

Some production lines still show long pressing tizes. The
pressing tlse for boards of 13 sa thickness should not exceed, under
noraal conditions @ minutes, and the pressing cvcle should be in tne
range of 3-3.5 aminutes.

The shortening of pressing time can be achieved by reducing the
husidity of the particles and by raising the pressing tesperature to
1s0-1750C.

The shortening of pressing cycle in sose cases can be achieved ty
a quicker press closing and opening. The closing time for a press ug
to the point when the press platens touch the top mat surface should
not exceed 30 seconds, and the attainment of full pressing pressure
should not exceed 60 seconds from the start of the clesing The
closing speed infiuences the transverse profile of the board density as
well as the quality of surfaces, other variables being: humidity of
surface particles, temperature of platens and size of surface and core
particles.

The sanding of boards should be taken into account in the design
of production lines.

Sanding 1s an lmperative operation from the point of viesw of
reaching the thickness tolerances of plus or minus 0.2 to 0.5 am as
well as of eliminating, in some cases, the thin non-homogeneous surface
larer. Although drum sanders exist, the @ost suitabie machines are the
wide-belt two sided two- or four-head sanders.

It is neceszary to create conditions for introducing the checking
of the technological process as well as the product Guality on ail

production iines, including the intrsduction of uniform record-keeoing.




The main reascn fer this checking is te taie the necessary st2os
to salntain the standard quality and the final classificatian and
grading of products on the basis of the measurements and the praduct’s
properties at varlous points in the production flow.

Its isportance is accentuated s3inly in production linses with
littie automation for maintaining the technological paraseters. The
possibility of checking the board’s sechanical ard physical oroperties
sust be assured an production lines. Further the properties of the
resin adhesives viscosity using a ainisus Ford cup with @ hale of
diameter of 5 as, and the gel tise at 100°C aust also be checked
regularly. Standardized recording of resilts is necessaryv to evaluate
and coapare the results obtained and utiiize these results for research

and developsent purposes.

COMMENTARY ON THE STATE-OF-ART OF RESEARCH AND DEVELOFMENT
IN THE FIELD OF BAGASSE CONVERSIUN INTO AGGLUMERATED MATERIALS
ABROAD AND SPECIALLY IN CHINA

It is reasonable to say that the worldwide research work in the field
of conversion of bagasse into particie board and fibreboard is insufficient.

The research work performed by SIRI has been mainly concentrated in the
area of the probleas of the existing particle board factories. Knowledge and
experlence obtained in ihe world about the conversion of bagasse into
agglomerated materials 1s published very rarely, and onlv in general teras.
Therefore the possibility of applying these results by the People’'s Republic
of China is limited. If more success is to be expected in the field of
conversion of bagasse into agglomorated matarials, it is necessary te
reinforce the research and development activities in China.

In the People’s Republic of China research work has to be conducted in
solving problems, such as e.g. increase of capacity of production using the
same (nstallaticn, improvement of surface gquality and reduction of production
losses.

Additional research projects shouid be undertaken, such as problems
concerning the modernization of the production technology, the optimalization
sf processing, the :ntroduction of highly efficient technique for further

processing, the Jevelopment of now, more economic and higher quality products
“hich can be used Jirectiv Ly customers.
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Moreaver. fumdasentai orabie®s such as storage and Jepithing of

ragasse. preparatien of particies, drying, ashesive spreading and 3ai

especially in the development af speclial products should also be addressed.
Automation should alse be inciuded in research grograss.

All these basic probiees are closely connected with the acdernization
ar reconstruction of ¢ld factories, eventually with the construction of new
osroduction lines Incorporating the latest developments.

In spite of the rather aeagre facilities evisting for research and
developsent mork 1n particle poard, the research group of the Sugaroane
Industry Research Institute In Guang:hou has made considerabie achleveasents in
rthe field of industrial conversion of bagasse into particle board.

As a result of a research preject, twelve new particle board factories,
ranging froa 1000 to 7000 s9/annum, have been put into aperation between [931
and 1935, based cn their proper design.

The research activity of SIRI in the conversion of bagasse intec
particle board Is concentrated mainly in solving the fundasental probleass
closely connected with particle board production in sose factories. It aiso
intends to cosplete its own particle board laboratory and pilet plant.

un the basis of experiences in the field of research and developsent.
it 1s reasonable to sav that the successful performance of the task of
conversion of bagasse into particle board and fibreboard is especially
Jependant on a broad research programme. This can be fulfilled only by the
SIRI and the UNIDU/UNDFP assisted Research Center, which possess the nature of
a National Institution.

Non-centralized and non-coordinated research activity often ieads to
unsuccessful results with financial loss and to delays in developament.
However, on the other hand, research and Jeveiopmenr activity mus® be ciosely
connected with production enterprises, otherwise it m3y not be a service to
the industry.

Un the basis of the situation aiready mentioned, as well as of further
perspectives and trends In research and development in the fieid conversion of
pagasse into particie board and fibreboard, the Sugar Cane Industry Research
Institure shouls orient its activities in the fcllowing directions:

l. Activities in the fieid of fundamentai and appiied technological
research of aggiomerated materials: bagisse storage and depithing,

pith influences on onysical and mechanical sroperties, effect of dith
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an qual:ity syrface. particie preparation and screening, Jdrving, Jdosage

%

af r3sin, pressing parameters and ather pressing conditians 1n grder tg
1aprave the ¢ :lity of products and the capacity af productioch.

Activities in the field of research and deveiopaent of subsequent
surface finishing of boards: technelegicai conditicas For shert-cvcls
lamination with melaaine lapregnated paper, urea faoraaidehyde
lspregnated paper. feoils in rolls and wet surface finishing.

Activities 1n the Ffieid of development of new products inciuding
their direct use In practice: beoards for the furniture Industry,
censtruction panels For the building industry, boards for shuttering.
aguided products.

Activities in the field of development of technological equipsent
both for research work and for the factories: forming sachines,
depithing machines, bale breakers and different devices for autcsation
and sechanization of the technological processes.

Additional activities that should he perforsed by this Research

Institute and by the UNIDO/UNDP assisted Research Centre are-

Cooperation with other institutions in the field of deveioping
and supplying sore cospiex production lines and more advanced sachines
and equipment, as well as providing consultancy services for isported
equipsment;

Activities in the selection of more efficient equipment for
further development of this industry and its eccnomy:

Cooperative activities in the field of production of auxiliarv
products, such as resins, lacquers, coated papers, etc.

Cooperative activities In the field of development of other
industriai branches, using aggiomerated materiais for the production of
furniture, low cost wooden constructions and houses, etc.:

Activities in establishing standards and testing methods and
evaluatin of agglomerated materials;

Advisory and engineering activities in the designing and
construction of new facrtories and reconstruction of 2ld ones:

Educationai activity: education of research and producticn
workers. |
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RECOMNENDATIONS

T'o support and to strengthen tae nosition ofF the Departeent of
Aggliomerated Materiais in the framewori of SIRI under the Ministry of
Light Industry and to pav greater attention te the develcpment of the
laboratory and prict plant for the conversion of bagasse into particle
board and fibreboard, and tc increase the effectiveness of research and
Jeveiopament.

Al present, this depaftnent concentrates its efforts on probieas
af bagasse particle board, it has only seven co-workers and this makes
it impossible for it to give even the most urgently needed assistance
to the plants. Research on bagasse particle board will! start after ths
erection of the laboratories and the pilot piant will be finished.

This currently has a high priority.

There 1s practically no research being undertaken In fields
related to hard fibreboard and MOF. nor is thefe the necessarvy
equipsent.

The dynamic development of processing bagasse into aggiomerated
saterials will lay high claims on the equipment for research and on the
qualifications of the co-workers, and also on the unified and
coordinated developsent activities of the Ministry of Light Industry.

The present state and the working team at SIRI is to serve as a
nucieus of the research basis, which has to be developed dvnamically so
as to be able to fulfill the broad requirements given in this report.

fo consider & possibie application to the Government for it to
Increase 1ts financial support so as to equip the laboratory and the
pilot plant.

The basic assuaption for research activities and the achievement
of their resulits is the building of a research and deveiopment faciiity
having an internationally accepted level. For this purpose Jevices and
equipment not tested as to thelr functior and reliavility should not be
used.

Research laboratories normally test panels whose dimensions are
500x500mm and the results achievei are then reproduced using a pilot

olant that manufactures poards of at least 300v1000ma.
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This research facility, which is to be considersd only as a First
step 1S nat vet coapleted and the foliowing equipmen! has to be
iaported: '

- hasser mills for the latoratorv and pilot plant,

- resin blenders far the laberatory and pilot plant;

- wire screens for the laboratory and pilot plant,

- pilot plant wide belt sanding machine, width 300 to 1200as.
- an MELIOQ testing instruament produced by Zeiss Jena (Gerasan
Demecratic Republicl for the testing‘of syrface quality.

Pilot plant equipment should have an output of abrut 200 to 600
kg. bone drv bagasse per hour. A dJdetailed specificzticn of various
types of possible equipsent will be sent to SIRI by UNIDD before the
end of 13835.

To collaborate closely with the Forest Products Research
institute of the Wood Industry of the Chinese Academy of Forestry in
Beijing in the field of particle board and fibreboard technoiogy and
sachinery deveiopsent, and with other research institutes in the
country and abroad.

In research and development the collaboration of different
institutions is extremely important to ensur2 an exchange of
information and possible common research work, to avoid duplication.

Although bagasse Is certainly a specific raw material different
in certain respects from wood that has to be considered as such; the
Forest Products Research Institute of the Wood Industry in Beijing is
weil equipped and has & rich experience. A narrow collaboration in the
following technical and technological fields is therefore strongly
recommended:

- particle drying;

- particle sorting;

- development of glues and resins;
- " resin spreading;

- mat formation;

- pressing:

- surface finishing of the board.
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1. Te secure the advisery and consulting services by feralgn ewperts
and organize visits of Chinese experts abroad, already at the
preparatory phase of planning research and develocment, in the flelds
of technology and machinery and for the preparation of detaiied future’
research and Jdevelopsent plants.

It would be advisable to get acquainted more closeiy with the
following large scale preduction conditions of the newest Cuban bagasse
particle hoard lines and with the Cuban research institute ICIDCA:

- Camilc Cienfuegos, Santa Cruz del Norte, la Habana imulti opening
press):

- Jesus Menendéz, Tunas {(single opening pressj:

- Jesus Menendd:z, Tunas (Mende-systea preducticn line for thiﬁ
boards);

- Instituto Cubano de Investigaciones de los Derivados de la Cana
de Azucar (ICIDCA), la Habana.

As to the 1asediate prograsme of investigation it should be

. focused on research of the basic problems intended to ia. rove the
production of bagasse particle board:
- bagasse storage, bagasse depithing and the effect of pith on the
mechanical properties and on the surface of the board produced:
- inner composition of the board and the effect of particie size on
Its properties; '
- mat forming;
- effect of resin content and pressing conditions on board
properties;
- developmen: of special board grades for the production of
furniture and 1n the civil engineering branch;
- protzction of the board against mildew, decay and biolcgical
damage.

FURTHER PERSPECTIVE DEVELUPMENTS IN THE CUNVERSIUN OF BAGASSE
INTO AGGLUMERATED MATERIALS

The cane sugar industry sector in Guandong as well as in other parts of

China shows an ever increasing rate of develooment. Globally., the widest




utriization of bagasse is as a fuel to generate heat in the cane sugar
Ingustry. Unlike in other states. China due t2 its considerable local! stecks
of coal {which is used together with bagasse as a fuel) can release a part of
the bagasse for other end uses. Bv planning the repiacment of old baoilers for
heat production by new heavy-duty ones sore coal could be used as fue!l than at
present, thus releasing addiitional hagasse for cther end uses.

The utilization of bagasse for producing agglomerated saterials
represents a higher level in its exploitation than using it only as a fuel
enly, and in China it can becose the second most isportant raw material scurce
after wood for this industrial branch.

A nusber of ssall puip mills were erected that utilize this raw
saterial. Due to water po'lution problems, ther2 is an increased tendencv of
using bagasse for the particle board industry {since it is a dry process) and
by this way to eliminate very complicated pollution probless.

In the meantime, China also utilizes part of its bagasse as raw
material for manufacturing particle board. The annuai production of particie
board from bagasse attains some 50,000 a5 but the plants have small production
capacity {in the range of 3,000 to 7,000 a5/year} a low level of automation
dnd the quality of the products does not correspond to the requirements
expected of wood-based particle board.

In view of the planned rapid development of China's economy, an
intensive investment activity in the field of agglomerated materials is
foreseen in the near future.

In order to participate in the alleviation of the wood shortage, more
attention should be paid to, and more efforts made in, establishing and
1mproving China’s own technological research and development base as we!l as
1ts own bagasse particle board manufacturing technology.
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CONCLUSIONS

As far as bacasse Is concerned, it IS a good material for
sanufacturing particie boari, hard fibreboard and medium density
fibreboard. It can be censidered as a material equivaient te wood,
especially in China where the demand for wood is coiossal, but the
ferest resources are relatively lisaited.

The quaiity of particle board and hard fibreboard produced from
bagasse by the wet process Is equivaient to that of particie board and
fibreboard aade fros wood.

The end uses for particle board from bagasse and from woed are
quite similar: e.g. furniture, building industrv, decorative
panelling, ceilings, etc.

In case of three-layer or graduated density {boards with a high
surface layer quality) boards a broad range of furniture surface
finishing possibilities, e.g. by laminating with selamine 1mpregnated
paper using sheort cycies and with foils using the continuous process,
exist for use by the furniture industry. It is also possible to apoly
highiy efficient processes of wet surface finishing, e.g. by coating
with fillers and transparent lacquers, where curing Is carried out by
ultra-violet radiation, ispulse ultra-violet radiatien, infrared
radiation, etc. can be used.

The high pigmented lacquers {of different colours) such as
polyester, polvurethane or acid cured lacquers can also be used for
surface finishing.

As far as pbagasse particle board is concerned, the technology,
machines and other equipment have been developed for a wide range of
plant capacities (from 3,000 to 50,000 md/vear), but these nave to de
adapted to the local conditions.

As far as hard fibreboard {produced by the dry process) and
medium density fibreboard are concernad, the recpective technology has
not yet been fully developed.

The coarse particie board is an intermediate product. The
production of boards for commercial uses has to be correlated with

processing industries, 1.e. with furniture manufacturing, the wood

construction induslry, etc.




RECOMNENDATIONS

Particle board producticn lines having an annuai capacity of up
to 10000 @* can be established using exclusively ieccaliv developed ang
constructed equipment while using the latest achievments in research
and developsent.

For particle board lines with annual capacities of over 15,000 a-
the following most isportant pieces of the production line should he
l1sported: depithing sachines, haamer aills, air and screen
classifiers, res'n adhesive blenders with auxiliary devices, foramers,
presses, sanders and seasuring and control equipsent.

All other equipsent such as air and mechanical transport systess,
electric motors and gear bozes, driers, bins, boliers, etc. should be
oroduced locally.

All equipment for secondary surface finishing by laminating,
continuous foil veneering and wet surface finishing (filling, painting)

should also be imported.
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ANNEX |

Jus DESCRIPTIUN

DPSCPR/

32/005/11-03/31.7.C.

Expert In the industrial technigue of bagasse

particle board manufacture.

One month.

April 1335.

Guangzhou, with travel to related factories.

To strengthen the capabiiities of the Cane
Sugar Industry Research Institute in the
field of sugar processing, utilization of
by-products, and the abatement of pollution,
in order to provide a better foundation for
the establishment of a National Cane Sugar

Industry Research Centre.

The expert will specifically be expected to:

I. Provide information on the world
deveiopment of bagasse particle board
production, the latest processing
technology, equipment, the quaiity of
products, with regard to poth technical
and economic aspects. Evaluate the
production and economic value of bagasse
particle board and comeare it with wood
shaving board.

[
.

Give lectures mainly on the techniques
and characteristics of storing,
screening, depithing, drying and blending
the bagasse in the process of particle

board manufactu,e. and of tne equipment

used.




dualificatrlions:

Language:

8ackground Information:

3. Introduce the diff-rent uses of bagasse
particie heard and the developing trend or
new products.

4. Praovide detailed information on decorative
sheet and ther secondary processing
technology and equipaent.

5. Give lectures on the on-line measurement

techniue In processing.

Assess and rececsmmend the ftechnigues used v

.

the bagasse particle board factories 1n the
country.
The expert will also be expected to prepar2 a final
report, setting out the findings of the mission and
recom&endatioqs to the Government on further action

which aight be taken.

Expert with extensive knowledge of, and experience
in, the research work and production of bagasse

particle beoard.
English.

ihe country has In recent years made considerable
progress 1n research work and the production of
bagasse particle board. The Sugar Cane Industry
Research Institute, Ministry of Light Industry, in
5ua. “zhou, has been working on this project for
several year:, and has made certain achievements.
rhere are several bagasse particle board factories
in the province of Guangdong, Guangx: and Sichuan,
Ete. each with an annual capacity of 3.500 - 7,009
2°. In these .actories, all the equipmert and
technology of screening, drying and tiending are
locaily produced, and., on the whole. the auality of
their products has attained the same Jevel as that
of w001 shaving board. However, productivity is
Stili comparatively 'ow, and only a few of these

FRCI3ries 372 uiing 56c3033ry Orocessing relansioqy.
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MINISTRY OF LIGHT INDUSTRY

Mr. Miroslav Muller

Haburska 3, 821 O1

Bratislava .
Czechoslovakia May 4, 1985

DP/CPR/82/005/11-09

Dear Mr. Muller:;

I learned from the UNDP in Beijing that you will arrive :in
China on June 11, 1985. I take the liberty to express my pleasure of
greeting you for coming to Guangzshou as our honourable guest, and
wishing for the success of your mission.

I believe you already have the JOB DESCRIPIION of bagasse particle
board on hand. But I would like to present here a few supplementary
materials which I trust would be useful,

As a matter of fact, China is lacking wood supply. Bagasse
particleboard is a very ideal substitute for wood in making furnitures
and other domestic equipments, which are now being urgently purchased
in the local market, due to the rapid increase of income of inhabitants,
According to the national plan of development, before the end of this
century, we will probably have 4 timeec ‘he produztion capacity ag 1960,
This leads to an annual yield of more than 6 million tons of sugar froc
cane, If there were enough coal as fuel for the sugar =ills, then we
shall have about 6 million- tons of bagasse (in dry base) as raw material
for industries including the fibre board industry. Therefore it is exceedingly
essertial to have a stronger technical foundation of waking itre bcard.

Our Recearch Institute has been undertaking the reeearcn project
of particleboard manufacture for some years, and a number of particleboard

plants have been built up and put into production, with annual capacities

CHIGANG . HENAN, GUANGZHNL PEOPLE'S REPUBLIC Of (HINA
TEL.4603% CABLL 177 TFLFN 11423 GDLIB ON
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MINISTRY OF LIGHT INDUSTRY

of 3.5 to 7 thousand !3 each. Two of them are not far from Guangzhou,

so I suggest that you'll stay in one of them with our engineers to have

a detailed investigation of the processing facilities for several days.

You micht have sufficient time for interview with the techniciars in the
factoriee. I suppose this should be a realistic way of makﬁng corsultation.

For the time being, the first thing we would like to improve is
the quality. Although the products have met the requircments of the Natiorel
Standards of wood shaving board, still threy are inferior than the imported
products from the more advanced manufacturers. Some of the erxisting
problems are: 1/ even distribution of material! durimg molding. 2/ even
application of resin. 3/ optimalization of conditions uzed ir thermalpressing.
Wnile most of the factories prepare their own recrire, urea or pherocl
formaldehyde, tkey expect to have means in imprcvirg the gquality of recin,
and the technique of identification of quality. We recognize that thece
might have some influence to the quality of the fitre board.

Several of our sugar mille are proceeding to cooperate with some
foreign companies to import bagasse fibre board plants of 30 to 40 thousand
I3 annual capacity. They are no# facing the decision cf chiosing stich
kind of product they eghould produce; e.i, the bagasse rarticleboard or the
bagasse medium deneity fibre board. Could you please give acvicee irn
tris field?

Recently, there are quits a number of newly developed technoloriez
0of the manufacture of bagarce fibre board. e would aspreziv.s vory musy
if we could be informed in detmil and be adviced; c.g.

1/ Dr. Shen's Process in Canada to maic oagasse fibre beard wi‘hkoput
using resins. It wars claimed that 25 to 304 coet eavirg car Lc achieved,
and the quality met the requirement epecified by Caradian Natiomal Siandard

for poplar waferboard,

( HIGANG HENAN.GLANGZHNU PEOPLE’S REPULBLIC OF (THINA
TEL,46035 CABLE 7% TELLN w23 GDLIB ON
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2/ Processing of bagnsse fibre board, makirg use of the wasle
liquor from paper miils. .

3/ Tilby Separation Process cf care. The rind of cane it stripoed
off the cane, washed and dried; ard then made into fibtre board and lumber
capable for use in building corstruction. Amount of resin used is claimned
to be below 5% only.

Most of your lectures will be given in our research institute, to
attendants specitied in the field of fibre toard irdustry; together with
one or two days® meeting organized by the Suarydorg Scriety of Caresugar
Technologists, to give informations of lke jevelopment of oagarre fibre
voard iriuztry in the world.

in case you have any enquiries or euggections, pleace don't
hesitate to let me know,

Looking forward of meeting you, and all best regerde.

You=s sincerely,

L =
l IR (./}""»LC:/L/'V
)
( bao Juo-Yu j .
Deputy Directer
cc; Sugerzare Recearch Institute

Kr., M. Kulessa
Recident Representative
UNDP in Beijing

¥r. Liu Guang-Lo
Bureau of Foreign Affairs
Ministry of Light Industry

CHIGANG HENAN, GU ANGZHN pLOVLE S REPUBLIL OF CHINA
TEL.4f02: CARLE 77 TEIEN 11543 GDLIB UN
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ANNEX III

National Cane Sugar Industry Research Centre

MINSITRY OF LISHT INDUSTRY

Schedule for Mr. M. NMueller's_visit_ta_buangdong

£oos da- .
Friday, 13+ June:

Saturdav, 15 June
Sunday, 16 June
Monday, 17 June
Tuesday, 13 June
Wednesday, 1?7 June
Thursday. 20 June
Friday, 21 June

Saturday, 22 June

Sunday. 23 June

Monday, 234 June

Tuesday, 24 June

Wednesday, 2s June

Thursday, 27 June

Friday, 23 June

14 June to 5 July 1335

Arrival Suangzhou.
Visit the Sugar Cane Industry Research Institute
{SIRI).

Sightseeing in Guangzhou.

Visit to the Sanshul Man-made Board Factory.

Visit the Yuzhu Wood Processing Factory.

visit the Shijing Man-made Board Factory: General
Production Inspection.

Symposium: B8lending Technology and Equipment {in
Shijing}.

Sysposius: FProblems on spreading sachine {in
Shijing).

Symposium: Suggestions and measures to Improve the
oroduct’s quality i{in Shijing).

Sight-seeing in Zhaoqing.

Lecture: Separation and drving of bagasse {in
SIRIJ.

Lecture: The contemporary state of tne production
of particle boards froa bagasse in the world: The
quality and uses of bagasse particle boards.
Lecture: Storage and depithing of bagasse iat
SIRI).

Lecture: Resin making technology., resin
application and tlending equipment (at 5IRI},
Lecture: 'Hat formation, spreading machine,

conditions of kot pressing technology iat SiRIT.
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Saturday., 2% lune Svaposiua: Trends of bagasse zarticie tosrd
Jevgeiopment. Programme af the research and

develcpment wark at S.I.8.C. for the near future

fat SIRI).
Sumdav, 30 June Sight seeing in Guangdong.
Mondav, I July Lecture: seccndary finishing technology far

bagasse particle board {at SIRI).

ruesday, 2 Juiy a.m.: Lecture in the Suandong Scientiflc Hail
{presided by the Guangdong Society of Sugar Cane
Technologists).
p.&_: Sysposius.

Wednesday, 3 July Evaluation and discussion of experlence gained.

Main conclusions and recossendations.

FThursday, 4 July Travel Euangzhodfﬂeijing.

Friday, § July Visit to the UNDP Office and the Research Institute
of Wood Industry, the Chinese Academy of Foarestry,
Beijing.

Saturday, o July Sight-seeing, the Sreat wall.

Sunday, 7 July Free day.

Monday, 3 July Visit of the UNDP office and departure fros Beijlng.
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Nage af fFactory

I. Tabiopan, S.A.

2. PRuCUBA

3. Maderas Técnicas
3. Camiio Cienfuegos
5. Irc de Enero

o. Jesds Nenénde:
7. Jesds Menéndez
{Nende Precess)
Usines de Beauport, S.A.

R
.

10. Central Igualdad

II. Trinidad Bagasse Corp.
12. National Bagasse Prod.
I5. Cia. Azucarera Tucuman
I3. Taglosa

i5. Tableros Peruanos

Ia. Okinawa

17. Sucreries de Bcurbon
13. Universal Board

i3. Talwan Sugar Corp.

20. Golagokarnath {U.P.)

21. Crescent Sugar Mill

22. Hulsakane

25. Afcol 3

24. kom Oabo

25. Productos Agro Industriales

5.4. do C.V.

Source: INIDCA Cuba 1730

. Standard Building Products
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ANNEX IV

Locatian

San ‘Mateo Aragua, Venezuela
Cruses. Cienfuegos, Cuba

La Salud, Habana, Cuba

Santa Cruz del Norte, Hatana
Cuba

Ciego de Avilao, Cuba

Tunas, Cuta

Tunas, Cuba

Port Louis, Guadelupe
Spanish Town, Jamaica
Puerto Rico

Trinidad

Vacherie, LA, U3A

Tucuman, Argentina

Costa Rica

Zaredo, Perl

Japan

La Mare, La Reunion
Mauritius

Kachsing, Province of Taiwan
India

Lvallpur, Pakistan
Zululand, South Africa
Johannesburg, South Africa
Egypt

€l Saivador

Production .
capacity
ton/vear

24,000
22,300
iz2,000

36,000
36,000
Je,000

23,000

7,000
Jo, 000
J&,000
15,000
30,000
37,000
23,000
21,000
13,000
12,000

3,000
Is,500
12,000
12,000
Je,000
50,000
24,000

15,000
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Table !
Physical and_mechanical progerties of cossoniy
produced_particle_bgards

Parameter Unit Particle boards sade froe
hardwood softwood bagassel?

FThickness an 17 13 1% 19

Density kg/md 733 742 638 635 .

swelling 2 hours z 4 3,2 3.4 7.6710,7 2/

internal bond MPa a,58 g.35 g, 54 0,36

Modulus of rupture MPa 21 23 13 21

Roughness of surface

NE [d ZEI13S 2 o2 98 33 1350
Free farsaldehyde 89/ 1009 20 22 20 58
Moisture content 3 3 3 3 3

1/ Produced in Cuba in I330.
2/ 11.7 refers to a 24 hour cyvcle.
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Tacle 2
Technical _requirements_of particle board_according ta DiN
Barameter Unit DIN 637al part & Flat DIN 6870l part [ Fiat
' pressed hoard for ge- oressed hoard for ge- )
neral purpose FPU - neral purpose FPY -
, el
beards 1/ boards £ .
Density kgs/as _— -—
Swelling 2 hr.(eax.} 4 3 R
internali bond {min_.) .
thickness as N/am<
13 g,4 0.4
13 - 20 .35 g,35
20 - 25 2,3 0,5
25 - 32 0,24 0,24 |
32 - 40 g,2 0,2
40 - 50 0,2 g.2
Modulus of rupture _
thickness as. N/agl
13 Is 13
13 - 20 15 I8
20 - 25 14 I4
25 - 32 12 2
32 - 40 10 10
40 - 50 3 3
Tensile strength L
to the upper surface
laver N/anz 1.0 --
Free formaldehyde3’
max. mg/100g 30 30
Moisture content b4 S - 11 S - 11
Thickness tolerance an g.2 0,3 0.5

i/ Particle boards with defined requirements on fine surface particies ifor

direct surface finishing by painting, iaminating, etc.)

2/ Flat pressed boards for general purpose {furniture, equipment, p3ckaging,

etc.)

3/ Free formaldehvde measured az type test by the PERFURATING metnod for the

following tvpes of boards:
density peards.

one laver boards, multi-iayer boards. graduated




[

Special for general purposes
*, Undt SN 42 2606 one-layer multi-layer
. Parameter type type . grade . grade i
L s i1 I I I
3 ! - ! T
Density max. kg/m 850 850 750 750 . 750 {750 i
5 i ;

Swelling 2/24 hr max.| & 6/na 6/va. 6/15 |16/25 | 6/15 ! 16/25

Internal bond min. |WPa {1/ 1 2/ |2/ 2/ 2/

thickness nx - - i ;

1/ 6-13 2/ 6-13 0,4 0,4 0,392 {0,343 : 0,392 : 0,343
16-20 13-18 :0,35 0,35 . 0,343 :0,294 : 0,343 . 0,294
22-25 18-25 i - 0,30 0,294 :0,245 | 0,294 : 0,245

lodulus of rupture |KPa 1/ L 2/ |2/ 2/ 2

min. : : :

thickness nd ; ; :

1/ 6-13 2/ 6-13 19,5 19,5, 17,65 ‘14,22 | 19,61 - 16,18
16-20 13-18 ‘17,5 17,5 . 15,69 12,75 | 17,65 - 14,71
22-25 18-25 | - = 14,5 12,75 10,30 , 14,71 12,26

Roughness of surface ‘ f i

pax. pm l : i

apparatus , i |

LE 10 ZEISS i120 120 - - b - -
TSG 3 l 85 85 - i - 1 - -
. : ; ;

Tensile strength & l ; :

to the upper surfice : LPa i i '

layer oin. E | 1,8 - - - ; - -
R T
Pree fomaldehydeiTE |
max. f:ng/lOOg i 30 30 - - : - -
Lioisture content g 1% gf g3 gi3 g3 83

Type L - particle boards with defined requirements on fine surface par-
ticles (for surface finishing by laminating, foils, etc.).

Type S - Particle boards with fine surface particles (for furniture de-
corative sheeting sliced and peeled veneer sheets).

3/

Free formaldehyde measured as type test by the perforating method.
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ANNEX VI

Samples_of_bagasse_particle _board_and_fibrebeard taken_to_SIRI

Two sasples of bagasse particle board, size 130 x 300 x 20 am 2ach,

with the following characteristics:

without surface treatnént;

with a base paper foil, finished with an acid cured pigmented lacquer
imat}):

with a base paper foil, finished with an acid cured pigsented iacauer
{glossyi;

base coat pclvester lacquer, finished with a pigmenied nitroceiluiose
lacquer;

base coat polvester lacquer, finished with an acid cured pigmented
lacquer (mat); .

base coat polyester lacquer, finished with an acid cured pigmented
lacquer {glossy);

with the surface prefinished with a polyester lacquer;

veneered and surface finished with a nitrocellulose lacquer;

veneered and surface firdished with an acid cured lacquer;

with only the base paper foil for further painting:

laminated with melamine formaldehvde impregnated paper - short cycie
pressing;

with the base paper foil and a polyester lacquer finished with an acid
cured pigmented lacquer (mat);

with the base paper foil and a polvester lacquer finished with an acid
cured pigmented lacquer {glossy);

with the base paper foild and a polvester lacguer finished w#ith a
nitrocellulose lacquer.

Two samples each of:

hard fibreboard produced wihtout resin;

nard fibreboard produced with a phenol formaldehyde resin content of
1.57.



aay:

A plvwood is to be pressed from three hard veneers of digensions
J0x30cm, coated with the resin to be tested.
Thickness of venesers - 1.2 - 1.8 nm

Humidity of veneers before pressing s -3z

Urea formaldehvde {(UF) 130-200 g/8n<
Phenol formaldehvde (PF) 160-130 g/8<

X212 22 P LS S L L N L L N 418 54 SR 5 419 & £1)

Phenol formaldehyde resin is not modified;
Urea formaldehyde resin is modified as follows: ¢
Add to 00 parts by weight of resin 20 parts by weight of
technical flour and 20 parts by weight of curing agent 15 percent NH,CI.

ug PE
Specific pressing pressure NP3 1.3 1.8
Pressing temperature o¢ 105-110 150
Pressing time min. 5 5

Test pieces are prepared from the pressed plywood having the shape and size’
shown in fig. 1.

The dimensions of the shearing surrace are measured with an accuracy of plus
or minus 0.1 nn.

For testing UF resins the test [W-20 to CSN 37 0175 parts I & 2, and for
testing PF resins the test £-100 to DIN S3255 are used.
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250> fl % = 4.2-4.8 wn
pa .
Fig. 1
Test IW-20 temperature of water 20 +# 20¢
ismersion time 24 h
Test £-100 temperature of water 1go0¢
Immersion time 6 h

- The test pleces are i1mmersed into a water vessel in such i manner
| that everv test piece must be perfectly wetted by water on itc entire
surface.
- After having finished the test, the samples are taken out from
the vessel and put on filter paper.
- The testing of adhesive power Is carried ~ut on the test plece,
within 30 minutes of its removal from the water.
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The test pieces ere clamped after the exposure testing imio the jaus of
the testing jig so that the ends of jaws should be positicned at ieas’ [0 ne
from the indents of the test plece.

- The test plece is submitted to tensile strength tesiing {shearing
stress) in such a way that the failure Is Inclted during od + 30
seconds.

- The strength Fga,, at which the test piece fallure set in. is

.

measured with an accuracy to within § N.

The shear strength {(t} is given by the relation

t = Fpax
b.1
.uhere
Fmax = loading at the test piece failure in N
b = width of shearing area in am
1 = length of shearing area in am.
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ANNEX VIII

Pararfin_emaulsion

coempasirion by weignt: Concentraticn:
10z 203

Paraffin having e meiting point

of 50-520C kg .00 3. 60
Elsin ivieic Acid] kg i.oc 2.0¢
water {tapi kg 37.50 J3.08
Ammonla kg g.5¢ .00
Total 1go.00 100.00

Melt the parcffin wit, the elain at 75%C. Wara half the quantity of
warer up to 549C, and add the ammonia. While stirring intensively add,
pouring siowly, the melted mixture of paraffin and elain into the warmed water
containing ammonla.

Stir for 15 minutes.

Add the second half of cold water.

Stir again for 15 minutes.

N.8. When using paraffin with a meiting point of o0 to 629C, raise the

temperature of the melt up to 300C, and that of the water up to 659C.

nieic acid 1s produced from beef fat or bone fat by distiliation.
Elain (CH;.(CH2)7.CH=CH. (CH3)7.CO0KH) has a light veilcw colour. The
saponification number ranges between 175 ano 200. If the saponification

number is higher than 200 the product contains ceco-acltd, and if It 1s lower

than 135 it also contains mineral or vegetable o1l.
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The formaldehvde released at higher temperatures from a sample of cured
urea formaidehyde resin is absorbed in iced water and the aquantity Is

determined bv acidimetric titration.

ial Sample preparation:
20 g of the sample are welghed and put inte a 100 mi beaker, 2ml of a
15 percent aamonium chloride solution are added and the mixture Is cured §

minutes In 3 bolling water bath. After curing the beaker is lifted from the

water bath, covered, and is left standing 24 hours at ambient temperature
{about 200C}. The cured sample is ground in a mill or in a coffee grinder
with a cutter knife. For the determination., the fraction used has a

coarseness of 0.2 am to 0.5 nm.

{b) Absorption of formaldehyde:

The formaldehyde content is expelled from the ground sample of the
cured resin In a glass washing bottle by a stream of air at a constant
velocity, at the temperature of 10097 of the water bath. The formaldenyde
displaced 1s absorbed Into water.

{c) Equipment:

This 1s shown in the figure on page 354.

{d) The function of the absorption device:

The fioat flow meter (1)4/ and the geasometer (2) are measuring the Flow
rate and the volume of the air. Kknown devices are used, enabling to maintain
a flow rate of 1 liter per minute. The washing bottle is filled with a 20
percent solution of NauH (3) {or with a 37 percent solution of HpS0,) captures
the air moisture. The washing bottle, filled with a 10 percent sclution of
HapS05 (4), absorbes the formaldehvde eventually present in the air. The
corton wool filter (6) captures the mechanical impurities of the air and
prevents little sample particles to enter the gbsorption vessel. Tne samole

1s put Into the washing bottle {(5) with a sintered disk type S-1.




Tae absorptian vessel (7} is a washing berttie with a sintered
ghsorption Aead type 31 S, with 3 velume of '00 al. The air flou rate need2d
is controlled by a vacuum pugp. The connection between the washing bettie (5i
and the absorption vessel (7: is made by an adapter with a ground jeint and a .
silicene hose. For the remaining connectians rubber hoses are used. The
water bath (8) consists of boiiing water, the ccoling bath {li is water
containing pieces of ice. The heater {7} is an electric hot plate with power
input of 12008. All the air entering the measuring device is geing through

the air fiiter {II1}.

el Dispiacement and absorption of formaldehyde:

70 1 of distilled water are put into the absorption vessel (7). 10g
of the cured resin with C.2mm to 0.5 mam coarseness are weighed and put into
the washing bottle (5} on a sintered disk. The temperature of the distiiied
water is kept below 59C before starting the absorpiton. The bottles are
connected according to the figure on page 54 and submerged into the respective
heating (8) or cooling (10) baths. The vacuum pump Staris working and the
flow rate of the air is adjusted to the value of I liter per ainute. After 50
liters of air have flown through the apparatus, the displacement of the
formaldehyde from the sample is completed, the bottles are disconnected,
lifted from the bath and separated. The content of the absorption vessel {7)
is the sample for the analytical determination of the free formaldehyde.

During the displacement and absorption a constant through fiow of axr
and the prescribed temperatures of the heating and cooling bath must be

maintained.
{(r) Determination of formaldehyde in the absorption iiquor:

it.l} Chemicals:
Sulphuric acid {HpSGy), 0.1 N solution
Sodium hydroxide (NaoH), 0.1 N solution

Sodium sulphite (NajSis), freshly prepared neutral solution.

Preparation:
25.2 g of crystalline sodium sulphite (NaaS0s5.7Hau) 1s weighed
intc a 100 ml graduated vessel, dissoived in water and filled up to thne

mark with water. After careful micing the oH vaide 15 adjusrea to 2.4

by droes of 0.1 N Hadiy using thymoientslein e indicator.,




if.2i

if.5)

where

{f.3)

Preparati:an af thvaclphraiein:
0.1 g of thvmoightalein is dissolived In 50 ml of 9 vel. percent

ethvi alcohel.

Testing procedure: .

The contends of the absorption vessel with the fermaldehvde are
transferred into a titration fiask with a volume of 250 ml, § dreps of
the thyaolphtalein indicator are added and the pH of the saaple is
adjusted by U.1 N NauH sciution to a weax biue tint. After tnis
adjustment, & el of the sodium sulphite solution are added to the
sample, stirred and after a rest of S minutes the titration is made
wiht 0.1 N H3504 to the weak blue tint. .

Calculation:
The content of free formaidehvde (x} in ag per ! g of urea

formaldehyde resin is calculated by the following equaticn:

a - consumption of the 0.1 N HaS0, solution i/

b = sasple weight in grams'
Accuracy of determination:

The difference between the determinations by two laboratories can
be a maximum of 20 percent of the value determined.

I ml 0.1 N Hp30, corresponds to 3 mg of formaldenyde.
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Equipment for Determinatiom of Free Formmldehyde in Cured Resin

.

PRy

Float flow metexr (1)

Measuring devioce for the volume of air flow
/for instance a gasoweter (2)
Washin: bottle with a 20 % NaOl solution or 37 % of 1,50, (3)
Washins bottle with a 10 ' Na;_,so3 solution (4)

Washing; bottle with a sintered disk (%)

Cotton-wool filter (9

Absorption vessel (7)

Vater bath (8)

Heatex (9)

Cooling bath (10)

Adr filter (11)
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ANNEX X

Jeteralnation_of _the_free_formaidehyde content In_the_agglomerated matorials

The FESYP- perforate iDIN EN [20} method has been acplied for the
araivsis of the free forsaldehyde content. The sethod has been accepted by
producers of particie boards in Western Europe as the most decisive in the
bogrd gquality evaluation with respect te the free foreaigeshyds cantent.
3oards were divided Into three emission classes determining the range of

formaidehvde in silligramss liberated per [00 g of abscluie drv sample tested.

Emission class €] g - 10 2g/100 ¢
. E3 10 - 30 ag/100 g
E; ever 30 mg9/100 g

Boards in the E; emission class can be used, according to the
specifications valid in Western Europe, for furniture production and wood
constructions to the full extent without any other alterations.

Boards in the Ep class can be used in furniture production with some
alterations, as for example by cementing edges, lamination or coating with
various painting systems, etc.

Boards in the E3 emission class can be used after such alterations,
which, by their influence, change the class to the previous ones.

The principie of the method lies in the extraction by toluene of
formaldehyde from the samples tested into distilled water. The content of
acgqueous solution of formaldehvde thus obtained is then determined hv the
lodine test.

Dimensions: 25 x 25 mm taken at least 500 am from the front edge of the hoard.

Number of tested samples: minimum 3.

According to the method given., the sameles tested should be cut off
from boards immediately after thelr cooling behind the press. They should be
Ftared under rne exciusion of armospneric 3ir and analvzed within 24 n of

TAwLr WlTRIrawi. .
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The jetermination of meisture content is perforaed by weighing sampies
after drving at 103 ¢ 29C till a constant aeight Is attzined. The latter 1Is
consigered to ke a value which dees not change after 3 h and does not ceaprise
a higher change than 0.1 percent of the weight of the samoie. The precision

aFf sample welghing should be plus or minus 0.001 g.

The testing apparatus is depicted in the figure at the end of this

annex ard consists of the following parts:

I Cecoler according to-Diarcth, length 400 s=

2 Conrector

3. Built-in filter with & frit of porosity No. I and funnel diameter of
olmm.

3. Perforated head, length 1000 ma with an cutlet cock;

5. pistilling flask {000 aml.

6. Connecting equipment for gas absorption - a tube with two bulbs, length

330 as, outer diaseter I0 am, bulb diameter 50 am, the first bulb is
situated 200 mm from the tube’s end, and the second 50 am fro the first

aone.

)
.

Receiver - Erlenmaver flask 300 al.
3. Heating equipaent - heating nest with a fine control of heating rate.
All equipment parts are connected through ground giass joints. Routine

laboratory equipment I1s used for titration.

Approximateiy 100 g of samples weighed with a precision of 0.1 g are
added to the 1000 mi boiling flask. &00 ml of toluene are then added. The
perforated head is put on the flask in the heating nest and fived. The

toiuene used must pe free of water.

Distilled water (1000 2l) 15 poured into the head in such & way thatl

sts Jevel 1s about 2 cm belcw the trough's mouth. Both cooler and absorptiocn



equioment are then conrected. Evervthing is fixed weil *o the stand and the
Jistiiled =ater {100 i} Is poured into recelver 1in grder ta absarb the
vclatile formaidehyde.

The heating is then switched on to a such intensity that the toliuene
recgclinq starts after 20-30 sinutes. which corresponds to a distillaticn rate
af 30 f/min. The beginning of perforation is measured froe the first toluene
recvcling. It is necessary tc keep the toluene recvcling constant during tne
oerforation. Water sust not enter the recvcling flask.

After two hours of perforation, the heating is saitched off and the
recelver 1s put aside. After cecling at 209C, the water froma perforator is
d:scharged through the cock to a 2000 sl volumetric flask and separated froa
the toluene. The apparatus Is washed twice with distrilled water {200 mi},
which, cosbined with water from the receiver, 1s added to the voluametric
flask. The latter is filied with distilled sater tc 2000 sl. Thus, the
solution of formaldehyde is prepared for chemical analysis.

It is necessarv to perfors a blanc test, I.e. to use pure toiuene to

test unglued particles.

Formaldehvde is oxidized in an alkaline medium with an excess of icdine
to formic acid. The iodine that has not been consumed Is titrated with sodiua
thiosulphate. Compounds oxidized with lodine must not be present {ethanol,
acetone, etc.).

Procedure:

From the volumetric flask {200 ml}, [00 al of sample are pipetted to
the Erlenmayer flask {500 ml). A 0.01 N solution of jodine (50 al} and I M
NaOH (20 ml) are added and the solution is allowed to stand In dark for IS
minutes, 10 al of HpS04 (1:1) are then added with the liberation of unreacted
lodine, which is titrated with 0.0! N NapS05 using starch as the indicator.

In the same way the blanc determination is performed, but instead of a
sample, 100 ml of distilled water are applied.

The perforator value is determined in percent with respect tot he
welght of absolute Jdry board and can be calculated using the following
equation:



-53-

p . 0.005 {p-2} . (190 ¢ v} .,

Ey

welight of sidmpie tested before the test (gJ
consumption of 0.01 N NaaSd3 for blanc deteraination iami)
consusption of 0.01 N NapySuy for the estisation {(al)
sample soisture (Z) -
The sasple scisture can be calculated frea the equation:.

& - b :
vV o_v g . Jloa ig)

-~

bg

weight of undried sampie (g)

weight of dried sasple (g)

One detersmination Is sufficient for the routine inner tests. The
individual values in two fold detérnination say differ from one anather
absoluteiy by 0.00S5 percent. Results should not deviate by sore than
10 percent with respect to the higher value, otherwise a thrid

determsination iIs necessary.
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Periedicais_recomsended for_the library of SIRI

Holz als Roh- und Werkstoff
{ai Seringer-VYerlag, Heidelberger Piatz 3

D-1000 gerlin 353, Federal Republic of Germany

Tel.: 830/32a7-!, Telex: 18331%
{bi 2b Nedia 8rains Inc. )

Nakagin B8ldg, [-5-13, Meguro

Meguro-ku, roekvo 153, Japan

Cable Address: MEDBRA JAPAN

Tel .- 03/493p5371, Telex: 32366049

Holz-Forschung

Verlag Walter de Sruvter & Co., Genthiner Strasse 13
b-1000 Berlin 50, Federal Republic of Germany

Tel.: 0307260050, Telex: 134027

HO8 - Pie Holzbhearbeitung

A.G.T. Verlag Thum G.m.b_H., Tinacher Strasse 34

Postfach 109, D-7140 Ludwigsburg/Wuertt., Federal Republic of Geramany
Tel: (07141) 33036-35047; Telex: 73264353

Wood and Wood Products
{a) Digo Hong
Hong Industrial Co. Ltd.
3 Fl., No. 77 Ai-Kua East Road.
P.0.8ox 2-240
Taipei, Province of Taiwan
Tel.: {02 3212324, 3944137
Cable address: HONG Taipei
Telex: 27357 FARFAR attn DIGO
(b) Japan
Hiruki Hirevama
ENS. Inc.
Sagami Bldg.
4-2-21, Shinjuku
Shinjuku-ku, Tokvo 1s0
Japan
Telex: 2322520 EM 3INC
Tel: {03} 35056606

World Wood

Miller Freeman Publications

500 Howard Street

San Francisco, California 74105
U. s. A.

Wolz-Forschung und Holz-Verwertung
vesterreichischer Agrarverlag

Druck- und Verlagsgesellschaft m.b.H.
Bankgasse [-3, A-1013 Wien, Austria
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Faorest Products Journal

Farest Products Research Society
2891 Marshail Court

Madlsen, Wiscansin 53705

U. s. A

Wood Science and Technology
Springer-Yeriag G.a.b.H. & Co. K&.
p-1000¢ Berlin 33

federal Republic of Sermany

Mokuzal Gakkaishi

Journal of the Japan Wood Research Socisty
The Japan Wood Research Society

21-4-407, Hongo & chomo, Bunkvo-ku

Tokye 113, Japan

Bauen & Fertighaus’

Partner Presse Vertrieb 6.m.b_H.
D-7000 Stuttgart 30

Federal Republic of Germany

Holz-Zentralblatt

DRW-Verlag Weinbrenner-kg,

Fasanenweg 13

D-7022 Leinfelden - Echterdingen

Federal Republic of Germany

Tel.: {0711) 7989-1, Telex: 7255609 dru.
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ANNEX XII

Seminar

The seainar In question was organized by SIRI and the Guandong Soclety

af Cane Sugar Technologists.

The lecture covered the world’s state-of-the-art In the field of
productin and developsent of particle board and fibreboard fros
bagasse, the manufacturing quality in comparison with usual particle
board, standards being applied, optisum domains of utilization and
sethods of evaluating particle board and fibreboard production from the
point of view of up-to-date technology and machinery and equipament.
Further detailed information was given concerning the particuiar
methods of manufacturing particle board in multi-opening presses, in
continual processing thin particle boards by the Mende systém, and
finally on the production of MDF.

- Panel discussion referring to all the sphere of production

of agglomerated materijals.
Some of the main questions analyzed were:

- Methods of bagasse storage, and possibilities of protecting
the piles against weethering;
- Possibilities of depithing by the wet process;
- Influence of pith on particle boards and fibreboards;
- Methods of dosing and metering the quantity of resin in
manufacturing particle board from bagasse;
- Fermentation process during storage, and its influence oﬁ
the stored bagasse:
- Possibilities of manufacturing particle board with non
conventional binders (in view of particular patents and
information); '
- Possipiliry of eliminating bagasse leaxing from the upper
feeder screw of the defibrator in manufacturing fibreboards by

rne wet process;



- tauses of sharp flbre milling In manufacturing fiereboards
by the wet processing:

- Pessibilities of mandfacturing MDF from bagasse and
potential fields of its utilization:

- Humidity of particles after drying in manufacturing

particle boards from bagasse.






