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Frefa e

This bibliography on the utilization uf agricultural residues for

the production of panels wos ppapsred 1n tmplement ing a TACImeda Lo made
by the Expert Werking Group on tne Production of Panel~ from Aprieulturs
Residues, which UNIDO eonvead in Vienna fros 14 e (& Decampap 170,

Abstracts are arranged ix; five main subje:t categories (lis‘ted in the
Table of Contents) each having sub-headinga for the various fibrous
rav saterials, and a general sectjon. When more than one category is
discuseed in the same abstract, the reference will generally appear in
one category only. Within each catcgury, however, cross-references are
8iven for abstracts dealing with several raw raterials,

In the preparation cf this bibliography, the pertinent literature and
the Abstract Bulletin of The Institute of Paper Chemistry was searched,
the latter from the May, 1960 issue through the July, 1972 issue. Svery
effort was made to abstract the original paper. There were, however,
cates in vhich the originel article was not available, and the abstract
had to de adapted from a secondary socurce. .
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EARLY LEVELOMVENTL 40T DESEAKCH

Gepers:

1. Blwendr~f. A.
Cemeut~fiber Losia.
U.S.pat., 7,3%32,704 [ .,

The board consicts of a ske!.ov,d. . poreus siab foroed of vegolabie
fibers csated 4ith an irorysomic cen o rt.

2. Friedrich, K.
The behavior of tiberbr i @ wa=i e destroying fung:,

;

Holz Roh-u.Werkstoff 4, nc. [:241-8 {duly, 1941, (Ger.:

The attack of some wood-destroyire fungl sn fiberboard {(inBulatiug
board, medium-density boari, ard hardboard) prepared fiom coniferous
wood, straw, or bagassc was studied, Samples bcth untreated anu
treated with fungicides (arsenic and barium compounds, chlorinated
hydrocarbons, dinitrocreso.), biiamen, and natural and synthetic regins
were tested. Aside from the arscuic compounds, all agents were more
or les: ineffective. Compared with wood standards, the insulating
boards vere more readily destroyed, the nedium--density boards at least
to the same¢ .xtent, and the hardbtoards generally leaa, The boards
prepared from the annual plants (straw and bagasse) seem to be
particularly sensitiva tc fungue attack.

3. Hammer, H.
Experimental board manufa turs with hitherto unevaluated fibrous
substitutes.
Wochbl, Papierfabr., 77, no. 6:16t-9 {1349), (Ger,)

The author discusses the possibilities of utilizing potato, iomato,
and beet tops, tobacco stalks, poppy and mustard straw as raw materials
for the manufacture of paper board. Although most of these agricultu-
Tl residues give boards with satisfactory properties, their utili-
sation is not very promising because of difficulties encountered in =

- eollection, transportaticn, and gtorage.

‘l Hinde [ J.J.
Wall board.
U.S. pat. 1,755,781 (Apci: 22, 1930).

Layers of hard fibrous material of the external casing of pithy planta,
such as cornstalks, are alternated with layers of the internal pithy
structure of the plants.

S Hirgchfield, A,
Composite sheets for wall and ceiling coverings, partitions
and electric insulation.
Brit.pat. 328,985 (Feb. &, 1929),

Glue or other suitable adhesive is appiied to a sheet of metal or of
sound-absorbiag material such as bagasse, banana fiber, reeds, esparto
grass, wood shavings, straw pulp, cork or renyeeds, and the material {s

then united with one or more sheets of a ma*: :ial sich as cement
asbestos and the composite sheei ig subjects? . ica' and pressure.

-~
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“vaination 7 i ro.e agricltural residues for structural
ouiiding board products, I, Methoas a1d equipment,
Paser Trase Jd. e, ue, 2734 --°C {Dec., 1948).

The equivment and metiicim 19wl at the Northern Regional Hesearch Lab.
for evaluating fibere for r*r~uctural board manufacture are described.
With sufficieat sludy 1t ‘s rur: 2le t devermine a factor between the
ntrencth valuee of experim:-t:! voarde and boards made from the same
puips on a commercia!l bowsc mach.ne, hHaisa are presented showing the
relavionatiip between the mo-sture content of the board entering the
drier ana ite puysi-cal properties. The high impact strength of boards
made [ros bagaetie or wheat atr.s is alsributed to the long tough
fibres which may be nroduced 11 tiaae regidues,

7. . Narayanamurti, D,
The infiuance of resin supply in the development of a particle
board i:.iustry in under-deveioped <ountries,
Composite Wood 4, mno. 517+-B8 (Sept., 1957).

The establishment of a wooi~-particle industry in India would be ad-
vantageous., Lignocellulouse vastes are plentiful, e,g. wood waste, ba-
gasse, jute sticks, and other agricultural residues. The common
particle-board adhosives, which would have to be imported, could be
substituted for indigenous adhesives prepared from cashew shell oil,
or bark tannins. The properties of boardes made from various types of
all-indigenous materials are described. 33 references.

8, '1"0!\, C.D.
On the thermai conductivity of various insulators at rooa tenpe~
rature. ;
Can, J. Research 9, no. 2:146-52 (Aug., 1933),

Studies were wade on the tharmal conductivity of organic and inorganic
materisis used in the walls of houses, such as wood-fiber, bagasse,
cork, lax waste, concrete, etc. The results obtained imdicated that
at higher density thermal conductivity increased with increase of
density much more rapidly than it did at low density,

9. Saechtling, H.
New procedures for the manufacture of building boarde from cheap
wood waste, .
Holzforschung 2, no. 1121=4 (1948). (Ger.)

The main feature of the new process desoribed by the author is the
development of adhesive properties on beating or grinding of wood waste,
thus eliminating the necessity of adding large amounts of binders.

Other raw materials, such as rape straw, flax ohaff, heather, etc.,, can
also be used, provided that the procedure is adapted to the requirements
of each special material. Data are given on the physical properties

of the boards (trade name Tromal, Tronex, eti.),

10, Weber, C.G., and Weissberg, S.G.
Properties of some fiber building boards of ocurrent manufacture.
Us8. ¥atl,Bur. Standards, Heport BMS 13, Feb. 23, 1939, 5 p.

‘
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Yest data are given showing the proveriics of T.bor vuil, i DoATY
that are under study in connection witn research o Jow-cost houge
construction, The test methods are described.

11, wWilliamson, R.V,
Method of making lignocellulose pressure molded articles,
U.3. pat. 2,645,587 (July 14, 1953),

hixtures of comminuted materials, such as nutshelle, straw, rice hulls,
corncobs, peanut shells, bagasse, and flax shives, and a thermoplastic
binder (Vinsol, rosin, etc.g are heated in the absence of oxygen to
200-300°C., When incorporated in molding compositions for boards, slaba,
tile, etc,, this material exhibits an unusual degree of dimensional
stability to water,

12, Williamson, R.V., and Lathrop, E.C.
Hardboard from agricultural residues.
Mod. Plas. 28, no. 81126,128,130,187 (April,. 1951),

The possibility of utilising rice hulls, peanut shells, and flax shives
for producing hardboard was investigated. Mixtures cf the ground
residues and (1) Vinsol (a commercial resin obtained a8 & byeproduct in
the manufacture of rosin), or (2) PP resin and pine gum were pressed at
high temperatures giving boards of good strength and water resistance.
Because of their superior physical properties, most of the study was
devoted to boards made from peanut shells.

13. World's Paper Trade Revievw.
Rav materials for wallboard; expeciments with agricultural and
wood working residues.
World's Paper Trade Rev. 141, no. 81587-8, 590 (Feb., 1954).

In answer to an inquiry by an Italian firs on processes for making
framinge for dwellings from agricultural and woodworking residues, the
Mutual Security Agency described briafly the use of these maierials,
including straw, bagasse, rice hulls, peanut hulls, wood waste, etc.

Arsca-nut husk

14, K‘r"mtt' D” mtm' '0' and G.Qm; Je
Studies on building boerds. T. Utilisation of areca mut husk.
Forest Res.Inst., Dehra Dun, lndian Forest Leaflet no. 112,
1948, 9 P

Laboratory experiments for prepsring building boards from arecs-mut
husk waste are descrided.

Aagaspe

15. Beckar, G,
Board making in the Bushveld.
Plpir-!hkir 1151 o, 2'84’ !7 (hhrog 19’47)‘

Description of the building board plant at Messina, northern Transvaal.
Bagasse is used as a rav material, Although the equipment is assembled
from parts which happened to be available, tne properties of the boards
are comparable to those produced with conventional equipment,
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16, Bhargava, M.P., aad Nayer, A.i,
Manufacture of insulation and pressed board, etec., from bacasse,
Int. Sugar J, 45:95=7 (1943),

The processing of bagasse into boards using the Asplund Defibrator for
preparation of the stock is described in detail, The methods of
moisture~ and fireproofing and preservation cf boards are reviewed.
¥inally, esctimates of the productioh cost and profits are presented.

17, sorger, Hom.a,
Paper and board from bagasse. :
Wochbl, Papierfabrik., 81, no. 131476, 478, 460 (July, 1,5%).
(Ger. )

The various attempts for making paper and board fron bagasse, with
tarticular reference to the Celotex and Vazcane processes, are reviewed,
Data of the chenical composition of bagasse and the length of its tibers,
which varies with the species, are presented.

18, Cunninghan, W.a.
Strong plaster for paperless wallboard.
Rock Products 45, no. 4150-3 (1942),

The manufacture of a bagasse fiber board having a tensile strength of
340 and a compressive strength of 1000 1b./sq.in, is described in
detail, i

19. Dahlberg, C.F,
Plasier board,
U.8, pat. 1,503,783 (aug., 1924).

A heat-insulating plasterboard is claimed consisting of a body portion
and a supporting base o. ccmpressible fibrous bagasse, Both portions
are coated with pitch, asphalt, or other waterproofing material,

2(\1» Fl‘iedric":, Kc
The behavior of fiberboard toward wood-destroying fungi,
' Holz Roh- u.Werkstoff 4, no., 7:241-8 (July, 1941). (Ger.)

(see abstract no. 2),

21. Gﬂldﬁmith, WQFO
liawaii's new insulation board plant possesses many advantaces,
Paper Trade J. 995, no. 17t13-21 (Oct., 1932),

Description of the Hilo, iHawaii, mill which was erected for converting
bagasse into structural insulation board,

22. K‘tﬁ' ﬁ.
Utilization of bagasse, II. Drying of bagasse bo:.rd,
Cellulose Ind., Tokyo 10, no. 10:289~93 (1934).

Equations for adiabatic parallel flow and isothermic counter-flow are
deduced,
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23, Kato, H,
Utilization of bagasse, III, ‘he physical properties of
Celotex,
Cellulose Ind., Tokyo 10, no. 122312-15 (Dec., 1934),

The thermal conductivity of fiberboard made from bagasse (Celoteg)
shows it to be suitable four use in buildings as a heat-insulating
mediun,

24, Kato, IH.
Studies on utilization of bagasse. IV, Physical properties of
Celotex (Part 2). Tensile strength, bending utrength and
hardness. i
Cellulose Ind., Tokyo 11, no. 3310 (March, 1335),

Several physical properties of fiberboards made from bagasse (Celotox)
were tested,

25, Kato, H,
Studies on utilization of bagasse. V, Physical propert.es of
Celotex (Part 3). Surface color and its change,
Cellulose Ind., Tokyo 11, no. 6319 (June, 1935},

Since exposure to outside atmospheric influences changes the color of
Celotex, it ghould be protected by paintings; indoors it will keep in
its original condition for a long period.

26. Klto, H.
Studies on utilization of bagasse. VI, Physical properties of
Celotex (Part 4). Igmition point.
Cellulose Ind., Tokyo 12, no 3320 (March, 1936),

The ignition points of four different samples of Celote were found
to lie between 203-222°C,

27, Kato, H,
Studies on utilization of bagasse. VII. Some measurenents of
thermal influences in a Celotex~-roon,
Cellulose Ind., Tokyo 12, no. 4123 (April, 1936),

Variations of tenperature, huaidity, and vapor pressure inside a house
built with Celotex walls were found to be much smaller inside than
outside,

28, Lathrop, B.C.
The Celotex and cane sugar industries. Bagasse or sugar a by-
=product?
Ind, Eng. Chem., 22, no. %:1449-60 (Nhs. 1930)3 Wochdl, Papier~
fabr, 61, no. 5&:1252-; (Sept., 1930)) Zellstoff u. Papier 11,
no, 1‘2‘.9 (J“o. 1931 .

Celotex 1s an artificial building board made fros Lagasse. The bdagases
from the cane mills {o compressed into 250-1b bales which are stored

in covered piles. During storage the residusl sugar in the bagasee
rapidly undergoes fermentation, and the fiders become softemed and
retted. After cooking under pressure the material is shredded, sised,
etc., and eventually pressed and dried.




29. Lathrop, E.C.
Celotex, its manufacture and uses.
Trans.Am,Inst, Chem,Eng. 251143-55 (1931),

The present methods of manufacture of Celotex fiber board, the main
properties of tha products, and their more interesting uses are de-
gscribed, Bagasse is used as - riav :terial,

30. Lathrop, E.C.
Economic factors to be considered in the use of sugarcane
bagasse as a raw material for paper and board manufacture.
U.S. Department of Agriculture, Bull, ARS-71=2 (Nov., 1954).

The economica of paper and board manufacture from sugarcane bagasase
are discussed.

21. Lathrop, E.C,, and Irvine, F.A,
Process of making panel board.
U.S.pat. 1,881,418 (Oct.4, 1932).

A process is claimed for manufacturing a panel board froa bagasse.

320 thhrop, E000’ and Mfflic'r, T.R.
Evaluation of fibrous agricultural residues for structural
building board products. I. Methods and equipment.
Paper Trade J. 127, mo. 2715360 (Dec., 1948).

(see abstract no. 6).

33. Munroe, T.B,
Heat-insulating plaster-board.
U.S. pat. 1,486,535 (March 11, 1924).

The board consists of a heat insulating bagasee material which has
been covered on each side with a layer of asphalt in which is embedded
finely divided rock material.

34. Pacific Pulp Paper Industry.
A new § 2,500,000 mill in Haw-ii,
Pac, Pulp Paper Ind. 6, no. 4122-3 (April, 1932).

Description of a new insulating board mill at Hilo, which converts
bagasse after a special process into "Canec" structural insulation,

35. Pulp Paper Industry.
Celotex Corporation expands in United States and Britain.
Pulp Paper Ind. 20, no. 9126 (Aug., 1946).

The operations of the Celotex Corp. in its various plants, all

utilizing bagasse as a raw material for structural and insulating
board, are briefly deacribed.

36. Sh&w, JeKe
Plaster board.
U.S. pat. 1,503,211 (July 29, 1924).

A heat-insulating plasterboard is formed with a relatively unyielding
hard and strong layer of bagasse fibers interlaced with a relatively

soft and yielding layer of bagasse fibers, all the bagasse fibers used

bﬁing associated with their natural pith, and with an attached layer of
plaster.




37, oingh, s.C,
Hlanufacture of boards and paper frou bagasse.
JeSci. Ind. Research (India) 3:399-104 (194535 Tech. suil.,
Paper iiakers' Assoc, Gt.srit. Ireland 2., no. 4-6 {April-June,

1945).

studies carried out at Dehra Dun indicated that the Asplund process
would be the most suitable for making insulating and precsed board
from bagasse. liethods and agents are desacribed which were found to
give the necessary proofness asgainst moisture, termites, and nolds,
and render the boards reasonably fire-retardant.

38, Southern Pulp Paper Journal,
‘he rise of Celotex,
southern Pulp Paper J. 2, no. 3:16=11 (hug., 1939),

The Celotex process of manufacturing fiberboards from bagasse is
described., The chief application of the board is for construction
and insulation.

39 Tenple, G,
Utilizing waste.
3cience Progr. 22:1475-80 (1928).

A deacription of the wanufacture ot Celotex insulating board using
bagasze as a raw material, and its properties ic given,

40, Vasquez, R,4,
Comparative examination of some insulating boards.
ilem,asoc.tecnicos azucar, Cuba 203441-7 (1945),

Description ot the processes for making board from old and fermented
bagasse, and from fresh bagasse directly after crushing,

41, Whittemcre, HgLo, and St&ng, AH,
Structural properties of wood-frame wall and partition construc-
tions with Celotex insulating boards,
U.3. i'atl, Bur. Standards, Building ilaterials and Structures,
Report BilS 42, March 2, 1940, 25 p.

In connection with the program on low-cost house construction, the
properties of ¢wo wall and two partition constructions submitted by
the Celotex Corp. were tested. The results are presented in graphs
and tables.
42- Willi&msg W‘L.S.

Wallboard material from bagasse.

U.3. pat. 1,847,050 (Pebr. 23, 1932),

Pith is removed from shredded fibers by screening, by cooking the
material under pressure with 4-6% of calcium oxide (on the weight of
the fiber) and simultaneously oubmitting the fibers to mechaniocal
sbrasion, and finally by passing it through the pulper.




Bamboo

43, Dr.tia, K.
Investipgations on the use of bamboo as reinforcement in concrete
gtructures,
Bauing. 17, no. 3/4317-27 (1936), (Ger,)

The design and properties of bamboo-reinforced concrete structures
are described. Provided the reinforcement i3 mcunted in a proper way,
some increase in strength will result, '

44. Narayanamurti, D., and Bist, B.S.
building Boards. II, Boards from bamboos,
Forest Res,Inst,, Dehra Dun, Indian Forest Leaflet no, 103,
1948, 12 p,

Preliminary experiments on the production of building boards from
bamboo are described. The possibility of commercial production of
such materials from mats woven from bamboo sticks and bonded by a
small percentage of synthetic resins and fillers is discussed.

Coconut huske and goir

45, Journal of Scientific and Industrial Research,
Industrial utilisation of coir,
Jo Sci. Ind. Res., India 23174 (1944).

Fiberboards were made by treating disintegrated beaten coir with
shellac followed by boiled lingeed 0oil, After the mixture had been
exposed to the sun for four hr. to promote oxidation, it was pressed
for 30 min, at 130°, The resulting boards were hard, did not warp,
and showed a high chemical resistance to water, cold 10% sodium
carbonate, and dilute nitric acid.

4¢. Menon, S.R.K,.
Coconite (fiber board from immature coconuts),
J. 8ci, Ind. Res., India 21172-4 (1944).

Fiberboards were made from windfall immature coconuts which were
shredded and boiled with wvater. The product was pulped and mixed
vith wvaste paper, rosin, and alum, For preparing the sheets, the
common fiberboard technigue was used, the pressing conditions being
20 ain. at 160°C and 560 1d./sq.in. The boards are strong and tough
and have good heat- and sound-insulating properties,

47. Schueler, G,B.E.
Uses of coconut products.
Modern Plastics 23, no. 105118-9 (June, 1946),

This artiocle mainly deals with the use of coconut shell flour as a
filler for plastios. Tabulated data of the physical properties of the
molded products are given. Applications with cocomut shell fibers
have been few, but in India they have been uged with shellac as a
tinder for making hard fiberboards.
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Co t 8 a corncobs

48, Arnold, L.K,
laking insulation board from cornstalks,
Cellulose 1:272-5 (1930),

A process for the manufacture of insulation board from cornstalks is
described. The stalks are digested for 2 hr. at a pressure of

100 1b./sq.in,, after having been broken up with a cutter and a swing
hammermill, Rosin size is added {0 the washed stock before refining.
The board is formed on a special machine. The stalks can also be
disintegrated, without pPrevious cooking, in a Bauer refiner,

49. Arn@lu, L‘K.
Acoustical board from cornstalk pulp,
Paper Ind. 20, no. 5:547-50 (Aug., 1938),

Studies are described which indicate that it is poseible to make
excellent acoustical boards from cornstalks. The absorption coeffi-
cient may be varied over a wide range, and depends on pulp composition,
number of grooves, and number of holes. The results are tabulated,

50, Arnold, L.K.
Low-temperature drying of cornstalk insulating board.
Paper Ind, 20146-51 (1938),

At ordinary room temperature and low humidity, drying of insulating
board made from cornstalks requires about four days whereas about two
weekd are necessary at summer temperatures and humidities. Practi-
cally no drying occurs below freezing.

51, ‘I‘n01d| Lch, and Gleaveﬁg D.L,
The adsorption of zinc chloride by cornstalk insulating board
Paper Trade J., 98, no. 24131-3 (June, 1934),

The decay of cornstalk insulating board can be retarded by the admix-
ture of zinc chloride to the refined pulp before forming into the wet
mat. Some part of the Ppreservative ig firmly adsorbed by the pulp.
Since no data on thig subject were available, a study of the adsorption
of zinc chloride by board pulp was made and & suitable analytical
method developed for this purpose,

52. Arnold, L.K,, Plagge, H.P,, and Anderson, D.E.
Cornstalk acoustical board,

Iowa h‘o hpt. 8?‘0. Bull, 137, 1937. 47 P

The sound-abgsorption properties of various acoustical boards made from
cornstalks and the effect of pulp composition and surface treatment
were studied, The results showed the suitability of cornstalks as a
raw material for acoustical boards . ‘

53. ml.’, W.E.
Insulating board from cornstalks,
Paper Trade J, 88, no, 25:61-2 (1929).
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A brief outline is given of the semicoumercial experimental work
carried out by the Bureau of Standards, in co-operation with Iowa
State College, from 1927 to 132Y.

h4. RBartford, C.L.
Making boards from cornstalks at Dubuque.
Paper Trade J. 91, no. 18380-2 (Nov., 1930).

The manufacturing process used at the Dubuque mill for converting
cornstalks into insulating voard is described. 7“he shredded stalks
are cooked under pressure for 2 hr., ylelding a pulp which iz sized,
formed into a mat, pressed, and dried.

55 Rartford, C.E,
The production of insulating board from cornstalks.
Ind. Eng. Chem. 22, no. 12:1280-4 (Dec., 1930),

A detailed description of the manufacture of "Maizewood" insulating
board from cornatalks and the properties of the products are given.
A considerable bibliogravhy of various proposed processes for the
utilization of corn waste is included.

56. Kirkpatrick, S.D.
Cornstalks as chemical raw materials.
Chem, Met. Eng. 35:401-3 (1923),

Experiments on production of wallboard and pulp from cornstalks are
briefly described.

57 L&throp. E.C.
Industrial utilization of corn crop reaidues.
Chemurgic Digest 7, no. 6120-6 (June, 1948),

The author discusses the availability and utilization of corn residues,
Satisfactory insulating boards have been made commercially from
cornstalks, but because of high collection costs, the manufacture has
been abandoned. The successful use of cornstalks for papermaking also
depends, in large part, on their economical collection. The leaves
should be left on thc"{srm since they are of little value in paper-
meking.

58, Naffsiger, T.R.
I. Some factors affecting the production of insulation board.

II. The development of the commercial production of refrigeration
board and pressboard.

Iowa State Coll. J. Sci. 9, no. 1:183-5 (Oct., 1934).

The properties of a number of commercial boards were tested, and
experiments were made with different fireproofing, moldpriofing, and

sizing agents. A good grade of refrigeration board was obtained from
the pith of cornstalks, better than from the whole stalk,

59,  Northern Regional Research lLaboratory.
Industrial uees of corncobs,

Chemurgic Digest 2, no. 73149, 52-3 (April, 1943).

The different possibilities of utilising corncobe industrially are
reviewed,
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cJ,. Ylaswe, H,J,, Arnola, L.K.y and whittemore, E.t.
The surface treatment of acoustic tile,
raver Trade J, Yo, no. 6:27-3 (Feb., 1933),

The effect of several types and degrees of surface treatment on
the sound-absorption coefficient of cornstalk fiberboard was
studied. It was found that acoustic tiie has a specific ahsorption
coefficient characteristic of the fiber mass. It can be designed
by a prcper balaace of bevel, number, width, and depth of grooves
to have any specific absorption coefficient over a wide range,

o1, Perter, k.v.,
Modernization at Maizewood's insulating board mill,
Paper Ind. 32, no. 33270-4 (June, 1950).

llaizewoond's board mill at Dubuque, Iowa, making insulating board
from cornatalks since 1929, has been modernized., It is now in the
position to utilize practically any type of fibrous material, in-
cluding straw, flax shives, hemp, wood, and waste paper. The pro=-
cesses and equipment employed are briefly described.

62. Sweeney, 0.R.
Froductiocn of synthetic lumber from cornstall:s,
UcSo p&to 1!803'737 (May 5’ 1931)'

Unshredded cornstalks are cooked under pressure of 30 psi-in vater
of pH 7 for 3 hr,, allowed to remain in the water for a furlher
4=24 hr., macerated in a rod mill to produce fibers several inches
in length, and washed on a sieve. The pulp is then formed into
boards by pressure in the usual way,

63. Swesney, O.R., and Arnold, L.K.
Studies on the manufacture of insulating board.
Iowa Ing. Expt. Sta., Bull. 136, 1937, 75 p.

Light-colored and strong insulating board was made from cornstalk
pulp cooked in water at atmospheric pressure for 3 hr. The addition
of repulped newsprint (up to about 20 %) improved the strength of
the board. The optimal forming consistency and sizing conditions
were determined. High-density boards were made by cold pressing
followed by drying or by drying under pressure. Surface coatings
wvere found to increase the strength and to reduce the air permeabi-
lity of the board. Drying tests were conducted varying the tempe-~
rature, humidity, pulp composition, and type of drying equipnment,

64. Sweeney, 0.R., and Arnold, L.K.
Moisture relations in the manufacture and use of cornstalk
insulating board.

Iowa Eng. Expt. Sta., Bull. no. 163, Oct. 20, 1948, 35 p.

The moisture effects in drying and application of cornstalk and
other insulating boards were studied. It was found that boards
having a high initial moisture content absorbed less water upon

immersion than dry boards, although the total final moisture content
was greater in the former.
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65, Sweeney, O.R., and Emley, W.E,.
Manufacture of insulating board from cornstalks.
Bureau of Standards, Misc. Publ., no., 112, 1230. 27 p.

The shredded stalks, in some cases after digesting with water either
with or without the addition of cliemicals, were pulped by means of

a Hollander beater, and a swing hammer mill or a rod mill., After
refining and washing, the pulp was fed on to a modified Oliver fil-
ter and the mat pressed in three sets of heavy rolls. The resulting
boards have properties similar to those of commercial boards, but
they will not withstand frequent or continuous immersion in water.

66. Wingfield, B., Nafrziger, T7.R., Whittemore, E.R., Overman,
C.B., Sweeney, O.R., and Acree, 5.F.
Production of pressboard from cornstalks.
V.S, N&tl. Buro Stlndlrds, Misco Publo M 123’ August 4, 1936-
10 p.

Studies have been made to find out the optimal conditions for pro-
ducing pressboard from cornstalks., Cooking the stalks under
pressure before fiberizing yielded stronger pulps than an exclu-
sivly mechanical treatment did, Proper pressing conditions were
150°C and 500 1b./sq.in. The best sizing results were obtained
by impregnation of the finished board; however, sizing in the
beater is more economical,

gtto

67. zur Burg, F.W,
Cotton stalks for synthetic lumber.
Paper Ind., 25, no. 61612-15 {Sept., 1943).

The feasibility of utilizing cotton stalks as a raw material for
building boards was studied. Pulping trials were made by cooking
the chips in caustic soda under varying conditions or by beating
them in a rod mill in the presence of water. ‘‘he resulting pulp
was formed into mats, pressed, and dried. The modulus of rupture
of the boards varied from 80-500 lb./sq.in. A table with detailed
cost items is presented,

68, Rosenthal, F,
Radio-frequency heat for farm waste plastics.
Pacific Plastics 3, no, 11138 (Nov., 1945).

Laboratory experiments have shown the advantage of using radio-
-frequency heating for plastic materials, especially wallboards,
from farm wastes., The material tested had a composition of 83 %
cottonseed hulls and 17 % phenolic resin. No cleavage of the molded
products was observed, which is in distinct contrast to check disks
molded by contact heat alone.

69. Spencer, A.M., and Jacobson, A.
Fibrous board and sheet for insulation and other purposes
of matted long cotton stalk fibver.
U.S, pat. 2,794,738 (June 4, 1957).
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Paper and board are made from cotton stalk fiber by chopping the
raw stalks into short lengths, cooking them in 0.1-0.5 % sodium
hydroxide solution for 0.5-1,5 hr. at 20 psi. between 80 and
100°C, gently beating the cooked fibers, and passing them (still
in the cooking liquor) to boardmaking machinery,

70. Spencer, A.M,, Jacobson, A., and Sixt, K.
Method for fiber liberation in cotton stalks and the pulp.
U.S. pat. 2,668,110 (Feb. 2, 1954).

The chopped cotton stalks are cooked with a wetting agent and
dilute alkali at 250-350°F for 5-15 min, using a special type of
digester, and then disintegrated by nonabrasive beating. ain
asphaltic emulsion or the like may be added to the suspension. The
stock is formed into wallboard, roofing paper, insulation, etc,

£lax

71.  Derbentsau, F,F., Derbentsava, N.A., Kaplan, D.M,, and
Vliadyka, L.I.
Manufacture of insulating building material from flax scutch.
Vestsi Akad. Navuk Beloruss. SSR., no, 1355-62 (1952). (Russ,)

For the manufacture of insulating boards, the flax scutch was
ground and chemically treated giving a material of low water and
moisture absorbency.

72. lldtke, M,
The utilisation of the waste products from flax and henmp
Melliand Textilber. 20, no. 412536 (April, 1939). (Ger,)

The possibilities for utilising the waste products from flax and
hemp retting are discussed. Nonme of the industrial applications
80 far considered turmed out to be practicable including the
manufacture of insulating materials and fiberboards, and pulp and
paper,

730 m.ll'r’ M.B.
Insulation board.
U.8. pat. 2,608,492 (Aug. 26, 1952),

Hemp or flax shives from unretted Plants are reduced in a deater
at 125-150°7 to the condition of a half stock, The pulp is formed
into a sheet, pressed at 150-200°F and a pressure of 100-200 ped,
and finally dried at 20025000, The resulting board can be used
&8 & walldboard, for interior woodwork, or for heat imsulation in a

MIMQ

T4. Verbestel, J.
S8truotural boarad.
U.8. pat. 2,798,019 (July 2, 1957).

A high-strength, dimensionally stadble, fungus resisteat building
board is formed by & dry process from fiber-free flax shives bonded
vith a resin, such as PP, and consolidated under heat and pressure.
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The Williams, T.I1.
wWacte converted irto valuable productss new uses for linseed
straw,
Indian Pulp and Paper 4, no. 1320, 24 (July, 1949).

Among the products which can be made from flax straw are building
board, insulating material, wrapping paper, etc.

T6. Williamson, R.V., and Lathrop, E.C.
Hardbnard from agricultural residues,
iiod. Plas, 28, no., 8:126, 128, 130, 187 (April, 1951).

(see abstract no, 12),

Henp

. 77. Lidtke, WM,

The utilization of the waste products from flax and hemp
retting.

Melliand Textilber, 20, no. 4:1253-6 (April, 1939), (Ger.)

(see abstract no, 72).

78, Muell‘r, FeBe
Insulation board.
U.S. pat., 2,608,492 (Aug. 26, 1952).

(see abstract no. 73),

lugtard stalks

79. Hammer, X,
Experimental board manufacture with hitherto unevaluated
fibrous substitutes.
Wochbl, Papierfabr. 77, no. 63168-9 (1949)., (Ger,)

(see abstract no, 3),

Papyrus

80, Barkworth, G.E., and Coomber, H.E.
Papyrus from Palestine.
Bull, Iﬂpo Inst, 44, no. 4'279“86 (OOt.-Dec.. 1946)' P‘ﬁ'f‘
-Maker 114, no. 1312, 14, 16 (July, 1947).

The authors examined papyrus from Palestine as a raw material for
paper and board. The results of the experimental work indicate
that the manufacture of boards for cartons and containers, or a
board for building purposes is the moat promising., 4 capacity of

2,500 t, of board per year may be sufficient to run the mill
profitably,

Peanut shells

81, Modern Industry.

Low=cost products from the lowl eanut .
Modern Ind. 8, no, 6:48, 137 z Yy peanut hull

Dec., 1944).
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Building boards and other products can be made fron peanut hulla
by crushing them and binding the particles together with latex or
other adhesives, The boards have consideralble strengths and
stiffness.

82, Williamson, R.V., and Lathrop, E.C,
Hardboard from agricultura. residues.
Mod., Plas., 28, no., 831126, 128, 130, 187 (April, 1951),

(see abstract no, 12).

Poppy gtrev

83, Hammer, H,
Experimental board manufacture with hitherto unevaluated
fibrous substitutes,
YdOChblcP’H‘\_‘?"f‘fﬂ.‘Y‘o 77' no, 6‘168-9 (1949)‘ (uﬁr.)

(see abetract no, 3),

84. Nishi, T, ,
wWall=board composition,
drit.pat. 239,437 (Feb. 17, 1925).

Rice husks are used with plaster, cement, lime, etc,

85. Williameon, R.V,, and Lathrop, E.C.
Hardboard from agricultural residues.
Mod, Plas, 28, no, 83126, 128, 130, 187 (april, 1951),

(see abstract no, 12),

86, Modern Industry,
Scrub palmetto,
Modern Ind. 7, mo. 1838+9 (Jan., 1944).

The sorudb palmetto has a loglike reot which yields & pith and a
fiber. The fiber is suggested to be used for brush bristles,
upholatery stuffing, and twine, whereas the pith is a suitable
material for insulating doards.

Sizay

87. 4Abele, W,
8teaned straw for paper, board and building board,
Papier-Ztg., 62, no. 341589-90 (April, 193??. (Cex,)
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The moistened straw is steamed without the addition of chemicals,
giving a yield of about 60 % in the case of rye, and 57 % in the
case of wheat straw, The resulting pulp can be used for the
manufacture of bdbullding dboard,

88, Aero Research Ltd.
The gluing of "Stramit" boards.
Aevo Research Tech, llotes Bull., no. 11331-4 (Nay, 1952).

The Stramit process for the manufacture of insulating-type building
board from cereal straw is described. Unprocessed straw is
compressed under heat into an endless slab and covered with strong
paper liners,

89, Aronoveky, 5.1., and Lathrop, E.C,
Pulp and paper research at the Northern Regional Research
Laboratory,
Paper Mill News 75, no. 383192, 94, 96, 126 (Sept., 1952).

A review is given of the work of the Pulp and Paper Section of

the Agricultural Residues Division, including investigations on
etrav collection and procurement, preservation of straw in storage,
and production of pulp and insulating board.

90, Bourgoin, L., and Belleville, L.
Investigations on presaed straw.
Rev. trimestr. can. 2031131-47 (1934).

Building boards of 0.2% in., thickness were made from untreated,
vater-soaked straw. Before pressing, an agglomerant consisting of
vasein, oalcium hydroxide, starch or gluten, and lead arsenate was
added and thoroughly aixed with the straw., The product showed a
resarkably high fire resistance, good heat-insulating properties,
and a2 better tensile strength than Celotex.

91. Dahl, E.
Machines for manufacturing boards from straw or like material.
Can. pat, 499,188 (Jan. 12, 1954).

A machine for making a continuous strip of insulating board with

unprocessed straw or other long-fibered vegetable material as the
filler and face sheets of paper, cardboard, or fabric is claimed.
The straw is fed from a hopper and compressed between the forming
platens by a reciprocating plunger.

92. Priedrich, K,

The behavior of fiberboard toward wood-deastroying + 9
Hols Roh- u. Werkstoff 4, no. T3241-8 (July, 1941), zﬂnx.)

(see abstract no., 2).

959 Gib'on, ‘.GQ
Insulating board froa straw.
Ind.Eng. Chem. 22, no. 31223-6 (March, 1930),
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A description is given cf the plant of the Stewart ins- Board Co.
which uses straw as a raw material for the manufacture of insulating
boards similar to trose made from wcod waste or bagasse.

4. Lathrop, E.C., and Naffziger, T.R.
Evaluation of fibrous agricultural residues for structural
building board products. I, Methods and equipment.
Paper Trade J. 127, no. 27:53-60 (Dec., 1948).

(eee abstract no, 6).

95. Lathrop, E.C., and Naffziger, T.R.
Evaluation of fibrous agricultural residues for structural
building board products. II, Pundamental studies on wheat
straw fibers.
Tappi 32, no. 2191-6 (Febr., 1949).

llethods are described for cooking and refining wheat straw to
produce mainly long fibers and also hydrated short fibers. The
relationship between fiber properties and physical characteristics
of insulation boards made from them is thoroughly studied. Selected
long straw fibers give boards of higher tensile and impact strengths
than wood fibers. The results indicate that wheat straw is highly
suitable for the manufacture of structural building boards.

96. thhrop. E.c.’ and n‘ffais‘r’ T.R.
Evaluation of fibrous agricultural residues for structural
building board products., III. A process for the manufacture
of high-grade products from wheat straw,
Tappi 32, nmo. 7:319-30 (July, 1949).

A process for the manufacture of high quality insulating building
board from wvheat ztraw is described in detail. The effect of ope~
rating variables on physical properties of the boards has been
carefully studied. Two types of pulp are requireds (1) unhydrated
long-fibered pulp, and (2) hydrated pulp. The ratio of pulp types
ugsed in board sanufacture greatly determines the physical charaoc~
teristics of the finished products. Process equipment and economics
are discussed.

97. Nielson, K.V,
Manufacture of insulatiag board from strav,
Ger. pat. 902,219 (Jan. 21, 1954). (Ger.)

Strav is chopped, pressed, cooked in alkaline solution, centrifuged,
wvashed, refined, and, if molded boards a.e to be formed, recooked
for a fev minutes in a weak alkali solution prior to pressing and
drying.

98. M. |
Manufacture of fiberbdoard.
Ger. pat. 934,388 (Sept. 29, 1955). (Qer.)

Piderboards are formed from a mirture of wood fibers and of strav
fiders vhich have deen decomposed in a caloium hydroxide solution.
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‘e spent liquor from the cooking of the straw is added® the fiber
mixture improving the hardness and strength properties of the heard.

99. Schulze, 8.
Comparative investigations of fiber building boards and
other insulating materials with regard to their resistance
to rots, molds, and insects. 1. Insulating wall boards.
lolz Roh- u. Werkstoff 3, no. 11:347-v4 (Jov., 1340). (uerTs)

Methods for evaluating the resistance of fiber building boards and
other insulating materials to the attack of rots, molds, and insects
are described in detail, More than %5 products were tested, some=-
times under rather drastic conditions. liineral-bonded wood-wool
boards were found to exhibit an excellent resistance to micro-orga-
nisms whereas strawboard was completely destroyed by furgi after a
short time. Data are given in a tabulated form.

100, Schulze, B.
Comparative investigations of fiber building boards and other
insulating materials with regard to their resistance to rots,
molds, and insects. 2. Insulating panels and boards, flexible
blankets.
llolz Roh- u. Werkstoff 3, mo. 12:409-22 (Dec., 1940). (Ger.)

The description of the extensive investigations referred to in the
previous abstract is continued., In addition to boards composed of
wood fibers, some other insulating materials made from straw, cork
or peat were tested. Uhe results are tavulated.

101, Sheperd, E.S.
Building board.
U.S. pat. 1,891,732 (Dec. 20, 1932),

An improved bduilding board is claimed which is made from cereal
straws without any binders or gummy substances and which complies
with all commercial requirements.

102. Stramit Boards, Ltd.
3Straw and paper building board.
Paper Making and Paper Selling 67, no. 3¢36 (Autunn, 1948).

In the Stramit process, straw is compressed at 15000 into a
continuous slab without previous pulping. The slab is faced with
paper on the front, back, and the two long edges and cut to the
desired length. The resulting board is very rigid and has a high
fire resistance, low thermal conductivity, and good acoustical pro-
perties.

103. Younger, J.O., and Aronovasky, S.I. ’
The physical evaluation of straw and other agricultural
residue pulps.
Paper Mill News 68, no. 8:140-2 (Peb., 1945).

The proposed laboratory methods include disintegrating, washi.ig and
testing of cooked straw, It was possible to estabiish the relation~

ship beween physical properties of handmade and machine-made strav
p“ pS. :
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Tobacco waste

164. Hammer, H,
Experimental bcard manufacture with hitherto unevilvated
fibrous substitutes.
Wochbl, Papierfabr.77, no. 63168-9 (1944). (Ger.)

(see atstract no. 3),

105, licllargue, J.S., Woodmansee, CeW., and Rapp, K.k,
New uses for low-grade tobacco.
Chewurgic Digest 2, no. 15:1130-23 no. 16:1136~7 (Aug., 114%),

Low-grade Kentucky tobacco was used for making fiberboard by presaing
the crude fiber. The product is hard and withstands nailing,
sawing, and drilling as well as a wcoden board.

Vate

106, Azam, li.A,
Utilization of water nyacinth in the manufacture of paper
and pressed board.
Indian Print Paper 7, no. 3141-4 (Harch, 1942).

+he pulp obtained from water hyacinth (Zichhornia cragsipes) by
boiling in water with or without the addition of ohemicals consists
of very fine fibers. It can be used for special types of paper.

When converting into pressed board, even better results are obtained.
The products resembling Masonite boards are very tough.
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B. IORPHOLOGICAL CHARACTERISYICS AND CHEIIICAL COI-ZPOSITIOII1

General

107. Kirby, R.H.
Vegetable fibres - botany, cultivation, and utilization.
New York, Interscience Publ., 1963. 464 p.

After an introduction into the occurrence, nature, identification,
testing, chemical analysis, fineness, and commercial use of vegetable
fibers (incl. bast and leaf fibers), various plant families are
dealt with systematically ({lax, lime, mallow, nettle, pea,
sterculia, agave, narcissus, lily, pineapple, banana, bombax,
milkweed, and miscellaneous families). Separate chapters deal

with mechanized production of stem fibers, brush-making fibers,

and papermaking fibers.

108, Nieschlag, H.J., Nelson, G.H., Wolff, I.A., and Perdue,
R.E.Jr.
A search for new fiber crovs.
Tappi 43, no. 3:193-201 (March, 1960).

Data on the morphological and chemical characteristics of 58 plants,
their density and yield after maceration are reported, The species
investigated include bamboos, grasses, reeds, sorghum, and other
gramineae, along with hardwoods representing 10 families. 4 scheme
to evaluate the potential of the plants as a raw material for pulp
and papermaking is suggested.

109. Singh, M.M., and Mukherjea, V..
Fibrous raw materials for the Indian pulp, paper, and board
industry.
Indian Forester 91, no. 731505-29 (1965).

For more than 50 years, the Forest Research Institute, Dehra Dun,
has been testing indigenous fibrous raw materials for the production
of pulp, paper, and board. Some of the results collected in the
course of these investigations are presented in this article in

a tabulated form, including data on fiber dimensions, chemical ana=
lyses, method of pulping, yield and uses of pulp. The following
rav materials are covered: 11 bamboos, 18 grasses and reeds, 36
broadleaved woods and conifers, and 11 agricultural vastes.,
References are given.

110. Tamolang, F.N., Valbuena, R.R., Lomibao, B.A., Kalaw, C.L.,
Lindayen, T.M., and de Vela, B.C.
Fiber dimensions of certain Philippine woods, bamboos,
agricultural crops and wastes, and grasses, III,
Tappi 43, no. 61527-34 (June, 1960),

Tho fiber dimensions of eight bamboos, three agricultural crops

! Additional data on the morphological characteristics and chemical
composition of annual plants will be found in papers abstracted in
sections C, and D,

N _
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(abaca, sisal, pincapple), two agricultural wastes (bagasse and
rice straw), and two grasses were determined in addition to those
of 47 Philippine hardwoods and two conifers. Average and extreme
values are given,

111, Tamolang, F.N., Meniado, JeA., Phillips, B.A., Lindayen, C.X.,
Lindayen, T.li.,, and de Vela, B.C.
Fiber dimensions of certain Philippine woods, agricultural
wastes and other plants. 1V,
Tappi 45, no. 2:135-42 (Peb., 1962).

Data are given on the fiber dimensions and derived values of 4 agri-
cultural and wild plants and 2 weeds along with those of 94 broad-
leaved woods and 5 conifers. Pakol (Musa sp.) and torch ginger
(Phaemeria excelsa Merr.) have fiber lengths comparable to those

of softwoods.

112, Tam01an8. P.N.’ Vllbuena. R.Bo. Lind&yan' c.‘o, maril. FQMO)
Alonzo, D.S., and Lomibao, B.A.
Fiber dimensions of certain Philippine broadleaved and
coniferous woods, palms, pandans, agricultural and ornamental
plants. (Part VS.
Tappl 49, no. 111475-7 (Nov., 1966),

Studies were continued at the Philippine Forest Producte Research
Institute on the fiber dimensions of 2 palms, 2 pandans, 7 agri-
cultural, and 3 ornamental plants, 192 broadleaved woods, and 5
conifers. Of the agriocultural plants, banana (Musa 8p.) leaf
sheaths were found to have extremely long fibers (average fiber
length of 4.6 mm),

Abaca

(see abstract mo. 110)

Bagaspe

(see also abstract no. 109 110)

113, 1Isenderg, I.H., Knapp, S.B., and Vethern, J.D.

Sugarcane bagasse as a fibrous papermaking material, II.

Cell dimensions of Havaiign bagasse.

Tappi 40, no, 81 597-601 Lhug o 1957).
In part II of thie series on bagasse, data are given on cell
distribution by type, cell dimensions, and amount of damage froa
sugar mill orushings. Average fibder length varies appreciadly with
variety of cane. The wvidth of the nonfiber cells is Zour times
that of the true fibers. Removal of the pith fraction is indicated
for good strength development and pulp drainage.

114. mpp. 3‘30; w“tg ‘:“' and V‘u.ﬂ. J.D.
Sugarcane bagasse as a fidbrous papersaking material. I,
Chemioal composition of Hawaiian bagasse.
Tappi 40, no. 81595-7 (Aug., 1957).

Chemical analyses have been made on wvhole bagasse and on the pith
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The results obitainei veve siprlov
other rersiono.,

115,  ratnall, oeltey, and Srinivason, V.o
studies on sucsr-cane bage ues  rert ITe Sorption ctud.es
and density data of bagasse ana its fractions,
Indian Pulp laner 137, no. 12:5/7=5C (June, 1759).

Bagasse as a wholc shows a lowcer sorntion ratio in water than other
cellulusic materials, Its froctisns (Jiber and rith) exhivit a
widely different corntion rotic, “lc Jibrous portion being the wore
resistant one, The densitiy valuco Doy the fiber nre Lizher than
those for the pitua.

116. Rodriguez Jinenezn, J,
Description of tie =zircicoctenicsl characteristd
Invest. Tec. Papel ., 10,  $iqi=2) (april, 171

e
ST

C by z
Yo (svan.)

This review of the characterictics of bagasses @overs sugar cane
stem nmorphology and chewdci] composition of vagangse.

117, Villevicencio, wede.
Continuous bacasse pulpin, )
Pulp Paper Intern. 9, no. 3352=5 (liarch, 1963),

A nevw continuous process for high quality bvagasse pulp ie described.
At the sugar nill, the bagasse must be partially depithed to avoid
fiber damage durin-~ storase. Data on the chemical composition of
Mexican bagasse and bagasse pith, anc on the effect of sucrose
fermentation are included.

Bamboo

see also abstrect no. 1033 1093 110)
/

118. IBtaE, JoRo, and Ra.e;:e}.bf)omg Sebie
Biometric, chemical, and paperaaking characteristics of
Congolese bamboos.
Publ, Inat, Natl, Etude Agron. Congo, Ser. Tech, no. 67,
1962. 53 p. (Fr.)

The biometric, chemical, and papermaking characteristics are
discussed in detail.

119, 1Istas, J.R.
Pulp from Congoleme fibrous raw materials,
ECA/BTAO/FAO CONF/Paper II.a.4, Proceedings of the Conference
on Pulp and Paper Development in Africa and the Near East.
Cairo, 1965.

This paper deals with the morphological, cheuical, and papermaking
characteristics of Congolese fibrous raw materials, botlh indigenous
and exotic, including broadleaved woods, conifers, bamboos, and
papyrus. Data are given in tabulated form,
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Pro, Kitanara, ¢,
studies on the physical properties of bamboo, ', On the
fiver content,
Jo Japan decod Res. oo, 3, no. G324)-y) (Decy, 10020),  (Jap.)

Siaboo consists of fibrous vascular bundleg and porenchymatous
tissve. Iiber conteut decreases from tho circumference to the 1inner
pert of the zulii and becones greater as the heisnt of the culuw
ircveszec, A variation of fiber content is not found, however,
in vilTerent ages of culm.

1.’ 46. ;;‘Jnﬁajud’ li.l{.
Fibre caaracteristies 3f bamboo snecies in the rhiliopines,
s ot S B “ s - .
wja/;LuL/JAO SO AL TT b2, rroceccings of th.o Conference

moanl oy ans saoer Leve gnont o Africe sa tae oo Loal,
Sodray 1oL,
SBudics oa banboo conducter -3 the Prhilirnine orest weocare:
[rztitnte snowed $hnt fives viznensions varied sonsiderovy Ly

Soneleyy ey e Floer dengih oo 1.7 t0 3476 1. Ldditional infore
JArtion iy diven on Tiber Ten th diseridution,

122, .ieschlag, K.J., Larle, F.R., ilelson, G.Hd., and Perdue, R.E.
4 search for new fiber crops. II. Analytical evaluations,
continued,

Tappi 43, no. 121993-8 (Dec., 1360).

In a continuing search for plants that have potential as sources
of raw material for papermaking, data are reported for 122 additional
species in 22 plant families, including bamboos and other gramineae.

123, Young, R.A., and Haun, J.R,
Bamboo in the United Statess Description, culture, and
utilization -« with key to the €enera by F.A.licClure.
«3. Dept. Agr., Agr. Research Serv., Crops Research Div,,
Agr. Handbook no, 193, Washington, U.S, Govt, Print. off.,
J“ﬂe| 1961. 74 p.

This handbook covers the nature of bamboo growth, types of bamboo,
generic key to bamboos cultivated in the USA and Puerto Rico, hardy
running bamboos, tropical clump~-type bamboos, cultural informations,
harvesting and pPreparation for marketing, bamboo diseases and
insect pests, and utilization,

Ranang

(see adbstract no. 112)

Secoput

124. Quadrat-I-Khuda, M., and Rahmatullah, M,
Studies on Last Pakistan coconuts.
Pakistan J. Sci., Ind. Res. 2, no. 41259-66 (Oot., 19%9).

The fruit components (outer fibrous shell, inner hard shell, copra
or kernel, and milk) of Bast Pakistan coconuts are discussed. The
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fibrous shell comprisec from 29 to 50, of the weight of tie fruit.
The caustic soda cooking and bleaching of husk fibers yielded a
colorless pulp.

Cornstalks

(see abstract no. 108)

Grasses

(see abstract no. 1083 10293 110)

Hemp

125. Ciba AG.
The hemp plant - cultivation, retting, wechanized prepara-

tion, and uses of hempj prospects for hemp culture.
Ciba Rev. no 512-32 (1962),

This article treats all aspects of the hemp plant, its fibrous
production, and usesof hemp.

Jute sticks

(see also abstract no., 109)

126. Tapadar, D.C.
Utilization of jute sticks for the manufacture of paper and
board. ,
Ippta Souvenir no.s 137-41 (1964).

The supply of jute sticks in India is reviewed., Data cover chemical
composition and fiber dimensions, showing jute sticks to compare
closely with hardwoods. 3Suitable pulping processes and pulp
characteristics are outlined.

Kenal

12?0 01arkg Tortg th" S.C., and Wolff, 1.4,
A search for new fiber crops, X, Effect of plant maturity
and location of growth on kenaf composition and pulping cha=
racteristics.
Tappi 50, no. 11152-6A (Nov., 1967).

Kenaf in Northern Florida and Central Illinois was harvested at
various stages of growth to compare effects of location and plant
maturity on compositional and pulping characteristics. The results
are presented in tabular form.

128, Clark, T.FP., and wolff I1.A,

A search for new fibexr crops. XI. Compositional character-
istics of Illinois kenaf at several population dengities and
paturities,

Tappi 52, no. 1132111-16 (Nov., 1969).

Physical composition, including fiber content and dimensional charac-
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teristics, and contents of selected cheuwical constituents were
investigated for kenaf at geveral population densities and
naturities. The results suggest that kenaf for pulp be grown to
maximum maturity. 3torace by letting it stand uncut in the field
should be considered. Removal of tops and foliage should be at
source,

129. Nieschlag, H.J., lielson, G.H., and wWolff, 1.A.
A search for new fiber crops., Part IV. Kenaf composition.
vappi 44, no. 71515-16 (July, 1961),

The chemical and morphological characteristics of kenaf (Hibiscus
cannabinus) grown in different regione of the United States are
preaented.

130, White, G.A.
A search for new fiber plants., Part XII. Field Yields of
kenaf (Hibiscus cannabinus L.),
Tappi 52, no., 41656-9 (April, 1969).

Yield potential and cultural requirements of kenaf are discussed.
"Everglades 71" is the recommended variety yielding 8.6 tons/acre

on & three-year average. Some other varieties also give good yields,
The trials were conducted at various locations in the southern part
of the United 3tates,

151. ‘@0‘11301\’ F.D,

Evaluation of kenaf, rogelle, and related Hibiscus for fidber
production,

Econ. Bot., 21, no. 25132-9 (1967).

A survey was made on the bast fiber and dry matter content and
fiber quality of both oultiveted and wild strains of 13 spp. of
Hibiscus, including kenaf (Hibisous cannabinus), and roselle
(H, sabdariffa),

Zineepple

(see abstract no. 110)

Hesde

(see also abstract no. 1083 109)

132, 1liescu, Gh.
The morphological structure of reed stalks,
Celulosa Hirtie 8, no. 93275-80 (sept., 1959). (Rom.)

The struoture of reed stalks and its anatomical characteristics

are descrided and compared with the morphology of other plant fibers,
The influence of the complex structure of reed on its pulping and
papermaking properties is discussed.




122, Ivanov, l.

Lxperimental results on the apnlication of fertitizers o
Italian reed.

Celuloza Firtie 15, no. 2333)-47 (Sept., 1,0 ), (ror.)

Application of chemical fertilizers (iiy, Py K compounds) to reea
cultures (Arundo conax) wags shown to increase the yield of zruds
tn 40-70 t/ha.

134. Krotkevich, P.G., and vodlipenskii, V.P.
Effect of flow control and irrigation on the svecies COmpPLli-
tion and quality of rced stands in the Dnieper deita.
?b. Trs Ukr. NII Tsellyul.-3wiazh, Prom. no, 11:)=24 (1360 ).
HussS.

Az a result of the construction of a hydroelectric plant in the
lower Dniepor zone, the reed stands in the delta became dry cdurin’
cuwamer and contaminated with grasses and weeds, It was found that
the deterioration of the quality of reed could be prevented by arti-
ficinl irrigation of the stands from aid-April through July. To
maintain the required water level, the stands should ve protected

by dikes.

135, Rozmarin, G., Solomon, B., and 3imionescu, C.
The chemical composition of reeds.
Cellulose Chem, Technol. 1, no. 43445=59 (July/Aug., 1967).
(Rﬁﬂs.)

Two species of reeds (Phragmites communis and Arundo donax) were
analyzed for their elementary composition, contenis of cellulose,
lignin, and hemicelluloses, of ash elements, and also by IR spectro-
scopy and thermography. The experimental data are presented in
tables and graphs.

&

136, Rudescu, L.
Soviet advances in the biology, characterization, zoning,
and agricultural sanagemeni of reed.
Celulosa Hirtie 8, mo. 11134957 (Nov., 1959).  (Rom.)

Soviet research on reed cultivation and utilization is reviewed.
56 references.

137. Rudesou, L.
Methods for determining the biological and industrial
productivity of reed in the Danubian Delta.
Celulosa Hirtie 11, mo. 43121-5 (April, 1962). (Rom, )

Methods of estimating the harvestable and technologiocally useful
yields of reed-growing areas are outlined.

138, Rudescu, L., and Burova, T.
Influence of ecological conditions on the characteristics
of reed from the Danube Delta,
Celulosa Hirtie 10, no. 7/81243-8 (July/Aug., 1961)s (Rom.)
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frost, in Irac and neypt vy rrolonged drougkt, 2nd in ralii:tian by
inundation, Growth=favoring chevical composition of 20i' and water
are incicoted,

141,  Linioneecu, Cey and Rozmorin, G,
Chendstry of recd.
Jucharest, aditura Tehnica, 1yuc, T0Z n, (nﬂu.)

“his monosranh deals with the cultivetion, harvestin.-, wornhulogy,
enatomy, chenical composition, anu pulping and paperia.iin, technole
ogy of reed (Phregmties communis anu Arundo doncx), Lech chapter

ie followed by an extencive bibliogranhy.,

142“ ﬂlbl"iCht, e
Giant reed and counon »eed = & couparison of the anatomical,
chenicel, and tecinological properties.
“ellstoff Panier 15, no. 3874-7 (iiarch, 1900),  (Gerd)

Glant reed (Phragmites comuunig subsp, pseudodonax) is taller than
the coruion reed (Ph. couwaunis), and has a stem whioi conprises a
creater portion of tie tota® plant, It also huas & Li_ler pertion
of sclerenchyuatic tissuc., Lore further differenees in an: toniszl
structure, chemical composition, and technological properties llave
been nnticed,

sisal

(see abstract no. 110)

Sorghun

(see also abstract no, 108)




c.

14%2. &Hscourrou, K.
Paper sorghun. ’
Papeterie 82, no. 1:23-33, 35, 37 (Jan., 1460). (¥r.)

The author discusses the cultivation of paper sorghum, its morpho-
logy, and the papermaking qualities of its fibers. Compared to
other annual plants and many wood svecies, sorghum is said to be
the most easily cultivated and to cive relatively uigh yields

(20 tons cellulose/ha), “he properties of sorghum fibexrs sre come
parable to those of bagasse fiters.

144, Lengyel, P., Péteri, K., and Tomek, A,
Domestic plants suitable for pulp manufacture, IV,
Papiripar 4, no. %3100-5 (1;6C). (Hung, )

The morphology and chemical composition of sorghum zre described,
Pulping trials indicated this fiber to be suitable for pulp and
papermaking.

Straw

(see abstract no. 103; 110)

Tobacco
(see alco abstract no. 109; 111)

145, Kimura, Y., and Teratani, F,
Studies on the manufacture of tobacco stem pulp. 1. Fibers
and chemical composition of tobacco stem,
Je Jap. Tappi 16, no, 11’894‘900 (NOV., 1962)0 (Japo)

Adocording to investigations carried out by the authors, the waste
stems of a native Japanese tobacco plant comprise ca., 12 i of root
tissue, 64 % of woody tissue, 16 % of bast, and 8 % of pith., The
woody stem portion generally comprises 10 % of vessels, 19 % of ray
cells, and 71 % of wood fibers. The main type of tobacco fiber is
slightly finer and thinner-walled than the common hardwood fiber,
Chemical analysis showed that the composition of the woody part of
the stem was roughly the same as that of hardwood, except that the
tobacco xylem abounded in pectin. It is concluded that tobacco
Plant residues can possibly be utilized as a ravw material for pulp.

Water byacinth

(see abstract no., 111)

TECHNICAL AND BCONOMIC ASPECTS RELATED 170 HARVESTING, TRANSPORTATION,
STORAGE AND PRE-PROCESSING

Senersl

146, Atchison, J.B.
Progress in preparation and pulping of icultural fibers.
Indian Pulp Paper 17, mo. 121681-9, 694 (June, 19633 18, no.
21159-61, 163-5, 167-8, 17" (Aug., 1963),
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These articles includes preparation of agricultural fivers before
digestiong collection, storage, and breservation of bulky agricul-
tural fibers. Further headings are: new mil*s in operation, under
construction or being developed for utilizing agricultural fivers,
and expandin- use of pulp produced from agricultural fibers and
fast-growing long-fibered nlants,

147. 3Birdseye, C.
Process for storing and digesting of fibrous agricultural
residues,
C.3. pat. 2,899,350 (au. 11, 1959),

A method for storing shredded bamboo, straw, bagasse, and other
ayricultural residues involves impregnating the baled or piled
uaterial with sodium hydroxide and effecting a certain amount

(ca. 20¢) of digestion without decay. Prior to storage, the mate-
rial may be sterilized by heating it to at least 80°C, After 9=-12
months the material is treated with kraft white liquor, aubéected
to a steam vressure of 150 pei and a temperature of ca, 165°C for
5 min before being exploded through a suitable valve,

148, Lathrop, E.C., Naffsiger, 7.R., and Mahon, 4,I,
Hethods for separating pPith-bearing plants into fiber and
pith,

U.8. Department of Agriculture, Bull, ARS-T1-4 (March, 1955),

A thorough study of depithing methods has been made at the Northern
Research and Development Divisgion, Peoria, Ill.,, and Several practi-
cal and economical methods for effecting the needed separation into
fiber and pith have been developed.

149. Stanford Research Institute,
The economic availability of fibrous raw materials in India,
Burma, and Thailand,
Pulp ang Paper Prospects in Asia and the Far East. Vol. 11,
Pe 27"113. UK/FAQQ mot. 1962.

The primary objective of this atudy was to determine the delivered
cost of alternative fidrous pulping materials to velected pulp mill
sites in the states of Madras and Uttar Pradesh, India, and in Burma
and Thailand, The methods of evaluation developed by the Stanford
Research Institute can be applied, however, anywhere in developing
countries, Supply, extraction or harvesting cost, collection cost,
and transportation cost are considered along with other cost elements
such as overhead, insurance, and interest. The main emphasis is

on agricultural residues and other non-wood zaterials, incl, bagasse,
bamboo, rice strav, and some grasses. The methodsused in the dif-
ferent countries for harvesting, ccllection, baling, storage, eto.,
are briefly described.

150. TAPPI Non-Wood Plant Piders Committee.
Non-wood plant fibder pulping. Progress report No. 2,
T‘pp‘ 00‘0 l.port no, 40‘ ’3’ P (1971).
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straw, bambou, reed, anc  roocec),  Jac vorisus atpeiz oo abe
stracted individually in thisc bivliograniy.

151. At()hiSOn, Jcao

Bagassce becouing a unajor row neboricl Dor nanulnctuse ol
vulp ang Haper - bacsorount, nrescnt statul, an’ future
possibilities,

Proc, Intern, Lou. mar-Cauc lechnologicts 118110 =1 0,(1000),

Yhis report includest o historical revieu o0 the utiti.n Lion .
basasses present utiliusation ol baassep purchaze, =oileciion
storage, and precwervation of bogasseg preparetion for pulpin g o
processes and equipment used [for pulning bogasse. & 1ist of mills
in overation or under construction for uiilizin- bagasse is anpended,

1952. Atchigon, J. .
Ltilization of basasse for nanufooiure of pulm, naner and
board.

Indian Pulp Paper 17, no., 13 37=41, 46 (Suly, 1,22),

The recent history of vulp, naper and board manufacture frou sy nr-
~cane bagasse is presented. .lethods of bagasse colleciicn, storage,
preservation, depithing, and oulp processing are outlined,

153. Atchieon, J.D.
Progress in preparation and rapid continueuws pulning of
agricultural fibres,
Pulp and Paper Prospects in Asia and the Far Last. Vol, II,
P. 431-43, Uil/FAO. Bangkok, 1y02,

Before entering into the description of the ropid cont nuouas pulp-
ing of agricultural residues, the author reviews the various
methods of cleaning straw and of depithing .agasse., Both wet and
dry methods have been developed and used successfully. 4s to
bagasse, a two-stage depithing system is suggested, involving e
partial pith separation in a humid condition followed by wet de-
pithing, Simplified flow diagrams are given,

154, Atchison, J.E,
Progress in the utiligzation of bagasse as a raw material foy
pulp and paper manufacture,
Ippta Souvenir no.s 52-63 (1964),

The availability and utiliszation of bagasse as a papermaking rav
material are discussed, including bagasse purchase, collection,
storage, and depithing (especiallPWhumid and wet depithing).

155. Atchison, J.E,
Experiences in developing, building and operating bagasse pulp
and paper mills,
ECA/BTAO/FAO CONF/Paper II,b.7. Proceedings of the Conference

on Pulp and Paper Development in Africa and the Near kast.
Cairo, 1965.




156, Atchison, J.k.
V Rapid gains in use of bagasse for manufacture of pulp and
3 naper,
Indian Pulp Paper 23, no., 15131, 133-9 (July, 1968),

The availability of bagasse is discussed as well as its purchase,
collection, storage, and preservation, Emphasis iy pPlaced on
bagasse depithing ang proper preparation for pulping. Processes
used in pulping bagassge are described. The greatest single cost
factor is the cost of 2lternate fuel,

157! AtChiﬂon' JoL,

tiodern methods of bagasse depithing:s the key to large-scale
utilizgetion of bagasse for manufacture of pulp, paper, and
bOardn

Tappi C.A. Report no, 34 (Monwood fiber pulping. A progress
report)s 21-90 (1970).

. R A R

dn extenajve review is siven of basagse depithing methods, including
the history of depithingy newly developed techniquess aspects to
be conaidered prior to selection of the depithing method and equip-
menty and the effect of depithing on pulp properties,

158, dtchison, J.E.
Modern methods of purchasing, handling, storage and preser-
vation of bagasse, Major advances in the sixties,
Tappi C.A. Report no, 40 (Non-wood plant fiber pulping,
Progress report no, 2)s 1-49 (1971).

Kew developments in purchasing, handling, storage, and preservation
of bagasse are discussed. Because of favorable economics, both the
sugar factories and the pulp mills agree on removing as much pith
48 possidle at the sugar mill returning it to the boilers as fuel,
Hewly developed storage methods include wet bulk storage with or
vithout biological Pretreatment; moist bulk storage direct from the
sugar mill without any treatmenty dry storage in dense pads under
ocover after arti{ficial dryings; and storage in dry briquettes or
pellets. The newer bulk storage methods have advantages over the
classical bale methods and find inoreasing application.

1590 B-’-.‘iatti' P,
Methods for bagasse stor

Peadco 4th Intern, !‘om.ﬁ';muolinon, Sept. 19-22, 1971),
13 p.

The advantages and disadvantages of available bagasse storage
methods, and their economios are discussed, Since a universally
valid method is unknown, a method-evaluation procedure is suggested

prior to actual selection and installation at any specific bagasse-
-Procesaing plant.
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160, 3onvicl, G., Dubrocon, Z/., and 1iesa, n.
liicroscopic ctudy ol bagos €
Cuba Azuc, L’vct./Dec., 1,68 22=7, H57=01.

The effect o the ..ethod of »Hr cessing baesse in ¢ cronnin. i ]
on its components was investi_oted nlerosconically. Do.o 2 Lives
on the percenta e of whole fivers, ¢istunicd Jiuers, and nonlormons

particles to be found in tue different 3r.7p7es, and on t e diaencions
of the fibers and nonfibrous eienentc. 4l dats are analyzed
statistically.

161, Broomhall, ...
dagasce difficulties between the suger nildt ang the stufl
chest and how they hrave beca overconc,
Feadco 4th Intern., Forwn (lorremolinos, Jept. 19=27, 1371).
12 Do

Problems peculiar to bagasce as a popermaking material are
described, incl. those encountered in storase, depithing, liquor
impregnation, and pulving.

162, Buechner, ..
Bagassosis - 2 medical enigne. _
J. Louisiana State iied.30c, 112, no. 2353=61 (Febe, 142).

This respiratory illness is a serious occupationrl hazard resultiag
from exposure to bagasse dust, Various explanations of the dig=-
ease have been presented, however, the precise physiopatBological
mechanism remains obscure.

163, Cellulose Development Corporation Ltd. and John Thoupson
Water Tube Boilers Ltd.
aving of bagasse for papermaking - theral considerations,
1p and Paper Prospects in Latin America. Jecond Part,
p. 325-33., UK/FAO. Ilew York, 1955,

The purpose of this paper is to sugges! means to liberate bagasse
for pulp and paperuaking at those sugar mills where bagasse is
used as a fuel and little or no surplus existas, Release without
using an alternative fuel as well as release by substitution are
considered.

1640 Chapman, AV,
Purchasing, handling and atoring of bagasse.
Pulp and Paper Prospects in Latin America. Second Part,
Ps 335-7. UN/FAO. New York, 1955.

The standard operating procedures and techniques developed by the
Celotex Corporation for handling the large amount of bagasse needed
are described., The material must be baled and stored within a
period of approximately seventy-five sugar-mill operating days.
Some of the iifficulties encountered during d-volopmnt of the
current procedires are pointed out.
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105, Chaoman, A.V.

Purchasing, handling and storing of bagasse,
'A0/ECE/BOARD CONS/Paper 4.12. Consultation on Insulation
Board, Hardboard and Particle doard. Geneva, 1957.

The American practice of purchasing, storing and handling bagasse,
and the layout and equipment required are described in detail,

liechanization of harvesting sugar cane nay adversely affect its use
in board manufacture since mechanically harvested bagasse contains

a larger percentage of leaves and other debris than that harvested
by hand.

"166. Chou’ Velle Yo
Twenty-five years industrial experience in the manufacture
of pulp fronm bagasee.
ECA/3740/FA0 COUF/Paper II.b.4. Proceedings of the Confe-

rence on kulp and Paper Development in Africa and the Near
sast. Cairo, 1965.

The utilization of bagasse as a raw material for pulp and paper

manufacture is briefly discussed including storage and depithing
probloms,

1670 e“lig D.S5.

Commercial experience in the depithing and fibre fractionation
of bagasse.
ECA/BTAO/PAC/Paper II.b.3. Procsedings of the Conference

on Pulp and Paper Development in Africa and the Near East,
Cairo, 1965,

The first section of this paper deals with the structure of bagasee,
ite cellular morphology, and the effect of storage on chemical and

physical properties. After that, the diffsrent aspects of depithing
bagasse are discusssd in detail,

168, Cusi, D.8., and Jolley, P.VW.R.

Hov bagasse is pulped by method used in Mexioco.
Pulp Paper Intern. 10, no. 6356-9 (June, 1968).

The Simon-Cusi sulti-step pulping method 1s used at the world's
largest bagasse pulp mill. 4ll steps in the procsss, including
storage of baled bagasse, and both wet depithing and a cheaper
alternative moist procses are desoridbed. After natural drying,

the bales can be stored in high stacks for thres ysars or more
without appreciable detsrioration or darkening. .

169. Glomera Ltd.

Glomera complete process of preparing and briquetting sugar
cane bagas

Basel, Svitserland, Glomers Ltd., Pamphlet no. 1044 (mo.dats).
9 »p.

This process produces long (10-50 mm) dry depithed fibers of high
quality from rav bagasse and compressss the fiders into briquettes.
The fiders are suitadle for the manufacture of hardboard, insulating
board, chemical and Bechanical pulp for paper, stc. Diagrams of

the necessary oquipment and of the briqustting device, and a flov
chart of such a plant are appended.




Preparation of bagasce as o nulp rav material,
Bol. ABCP 2, no. 11:10-12 (ilarch, 130Y). (rort.)

llethods and equipment ueged in dry and wet depithing, and pregervo-
tion of bagause are reviewed in some detail,

171. Gundo xao, S.N,, and Sharna, ..C.

Various considerations for releasin; begasse from sugar

factories for the manufacture of naper pulp.

Ippta 7, no. 4s 311-14 (Oct./Dec., 1970).
The sugar industry could release some bagasse for the pulmn and papex
industry 1if it improved its steam generation efficiency by working
at higher pressures or if it reduced the steam requirement of the
manufacturing process, It might also change completely to coal or
oil.

172. Hbépner, T. :
Preservation and storage of bagasse accordinz to L.A. Ritter's
nethod,

Papier 18, no., 512C4-6 (lay, 1964).  (Ger.)

This article deals with the biological preservation of moist bagasse
following & method devised by Ritter in S, Africa nearly 20 years
ago, After treatment with a special biological liquor, bagasse can
be stored for a long time without appreciable deterioration, The
enzymatical degradation of lowe-molecular components (sugars) is
supposed to improve the quality of bagasse rather than to impair it.

173. Kamel, H.,, and Sundelin, 4.
The use of sugarcane bagasse for pulp and paper production
in the United Arab Republic.
BOA/BTAO/FAO CONF/Paper II,b.5. Proceedings of the Conference
on Pulp and Paper Development in Africa and the Near East.
Cairo, 1965, :

In scction 4 of this paper, the matl.ode and cost of baling, storage
and depithing of bagasse are discussed. The machines, number of
vorkers, amount of electric power, etc.,, required in these operations,
are specified in annexed tables,

’740 x.ll.r’ AG.
A reviev of methods for depithing sugar cane bagasse,
BCA/BTAO/PAO CONF/Paper II,b.2. Proceedings of the Conference
on Pulp and Paper Development in Africa and the Near Hast,
Cairo, 1965.

The prinociples and most common methods for depithing bagasse are
outlined, '

175, Knapp, 8.B., and Henderson, J.T.
Paper manufacture from bagasse.
Ippta Bouvenir no.s 66-75 (1964).

Bagasse storage techniques and depithing procedures are discussed
along with bagasse pulping processes.
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1Y“\v. YRR :'L‘”, e I‘.
SCeonoaice fnl obrer faetors to
Tu oLy onc bomrgLe an

Facture,

be considered in tlo use of
Loravw peteriot pow puln and naver anu-

Pu'n and Poner Prospects in Letin emerice, Second rart,
Te P14<25. T /Fi0.  lew York, 1949,

‘he vi.ysical, chewical rnd oulning characteristics of barasao Viry

oo 3000 extent due to cane culture ang cane~horvesting: nractices,
ene te milling nractices, since baling, storing, «nd hana’ing ba-
LJa830 ore cxwengive operations, every effort st e made to climie
nate unnecessary work, A review of guitable gloring methode dovel-
oped ondd used of verious nills is given, finelly, the oros ang cons

of dry and ot depitiin: ere diccussed in come detail, including
oneratin. cost,

177 ieCloskey, J,7,
Determination of fiber and pith in bagasse.

Peadco 4th Intern. Forun (Torremolinos, Sept. 12-00, 1471),
22 n,

< newly developed rethod is presented which provides for rapid
complete separation of fiber and pith with minimal errors due to

sauple weighing and fibver cutting., It works equally well with whole
begoese, depithed fiber, or pith,

1}"’:’. !*GCDOHald, TQ
fiitter basasse proceszs,
Pulp Paper Intern 5, no. 10145-7 (sept., 1963),

The Ritter process consists of a method for the pretreatment, store
age and preservation of bagasse. Through the biological pretreat=
ment, the separation of the pith is facilitated, Storage is carried

out in bulk form, The menace of fire hazard is completely elimi-
nated,

179. l'u.r&, D.K,

Comparative study of bagasse and wheat straw for pulp and
Papermaking.

Tappi C.A. Report no, 40 (Non-wood fibver pulping. Progress
report no, 2)s 51-87 (1971).

4 detailed discussion is presented of similerities and differences
in the behavior of bagasse vs. wheat straw during harvesting,
collection, baling, transport, raw material preparation (dtpith.lag.
dusting, outting, cleaning, etc.), pulping, and papermaking.

180. MBbius, J.

The storage and preservation of dagasse in bulk form without
bﬂlingo

ECA/BTAO/FAO CONF/Paper II.b.1. Proceedings of the Conference

on Pulp and Paper Development in Africa and the Kear East,
Cairo, 1965,

dn illustrated description of the Ritter
in bulk form is presented. The process )3

process for storing bagasse
ernits the storage of large




amscunts o be_acse on onorelatively small zrea, Jurther acvantoes
are the prevent »r of any fire hezrrd and decor, and the ol indni-

tion »f palin .

151s Lore, .
1 Lorey lieiie
Tre effect of storage oa the yield and aquillity ol sci=cue =

cal oannnoe sulp.
Qllele Thiesloe Loulilona Stabe Unive, 1°0l., 107 .

Yhe depree o boa.e deteriorntion durin. unrrotecten stornge uz:

found to diminish with inc:reauim, apounts of pith reaoval and wit:

decreasing original wmoisture content of tkw gtored Tinere Lo

least ceterioration omurred on wet vepithed Ziber stored wit: an

ori;inal moisture concent of less than 20 ., The elfect i store e

on the econonizs of nagasse o a row moterial for puln end
; was studied,

100. liora, lLeiley and reller, A.G,
The effect of :wchanizcu depithing on yileld and cuallty of
semie=cheniical bajasse nulps,
Pulp and Pover Prmpr cts in asia »nd tre rer Bast. Vol. 11,
Pe 397=404¢ Ui, /FAC. Banrcolz, 1.02,.

A najor nroblen in conmmexion with the uce ol sconsse for nulp a.d
g papernacin: iz the cost o hendiing and processing tue raw waterise]
, prior to puipings. The nmost common methods for ctoraze, preservetion
anG depiihing are briefly described belore ctudring the erfeut of
dry and vet depithing on yield and quality of ceulechcnical Hulns,

' 13?‘. I;Oldn, wede
. Processing basasze for paper and structurel boord.
Tapni 50, no. . $177=354 (o‘ent., 1567,

A depithin_ orocedure ic described, consisting of decortication of
bagasse Iin an attrition will at 20 ;. consistcacy, followed by washe=
ingj; pith and fines from tie fiber on a trave lin. screcu belt,
Short fiver is recovered fron tailings, resulting iu an overall
fiver ylc™. of Tu , of wholec baseisc. Possible uses of nith are
discurseds a4 wanid “oboritory cethod £o1 eveluatin. the piih and
fines freociion in bocosse Lo wresented. urtooy sections oL toe
stu’y cerl vith kraft pulpines ol depitied and undepiticd begasse,
anGg with tie production rau properties of wollboard wad 1ordooard
from denitied bagasse fiber (3ee section D, of tnis bibliosraphyr).

1344 Podder, V.
ieview of pulping methods for bagasse.
rulp and Paper Prospects in Asia and the Far East., Vol, II,
pe 423=30, UN/FA0. Bangkok, 1962,

The various processes for depithing, cleaning, baling, and storage
of bagasse are outlined, including more recent developments, The
rest of the paper deals with pulping problenms,

185. Rangan, S.G.
Bagasse pulring in latin Auerica,
Indian Pulp Paper 21, no., 61391-7, 400-2 (Dec., 1766).
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The author describes the Peadco, Cusi, and Ayotla processes of
bagasse handling and pulping, incl. stacking of bales, depithing,
pith disposal, cooking, pulp washing, and 8creening.

186, Rangan, S.G.
Commercial aspects of bagassej pProcurement, storage, and
fuel substitution problems.
Ippta 7, no. 4: 305-8 (Oct./Dec., 1970),

Presently, the greater part of bagasse produced at Indian sugar
mills i3 used as fuel. " Suggestions are made as to how congiderable
cmounts of bagasse can be released for the manufacture of pulp and
paper, c.c. by moderating the steanm consumption at the sugar nills.
The cost of substituting fuel oil are also discussed.

187. Ranwez, G.
»oving of bagasse by inproved boiler-house operations.

Pulp and Paper Prospects in Latin Anerica. Second Part,
Pe 3335, Ui/Fa0. Hew York, 1955.

The efficiency of existing steam generating installations in sugar
uills can he improved considerably at a fairly low cost. This not
only eliminates the need for uaing wood or oil as a supplementary

fuel, it 2lso releases considerable amounts of bagasee for pulp and
papermaking,

188, kitter, E.A.

¥roccas for the treatment of cellulosic materials,
UsSe pate 2,)60,444 (Nov, 19, 1960),

Cellulosic materials (e.g. bagasse, wood chips, etc.) are inpreg=-
nated with wvater containing cultures of Lactobacilli and allowed
to ferment. The treatment is of uae in preserving the cellulosic
naterial,.and for predigesting the material.

189, Rodrigues Jimenez, J,
Tandling of bagasse.
Invest. Tec. Papel 8, no, 29; 799-823 (July, 1971). (Span.)

The properties of bagasse are influenced by many factors, partic-
ularly by the procedure used in bagasse storage (storage in natu-
ral or artificially dried condition). Artificial drying prior to
storage results in high-quality bagasse.

190, S.I.bug Jo' and H“.' ¥,
Ritter biological treatment process for bagasse bulk storage.

Tappi C.A. Report no. (Non-wood fiver pulping. Progress
report no. 2): 89-136 (1971),

In the Ritter process, as practised at the Ledesas dagasse mill ir

Buenos Aires, moist depithed dagasse 1is discharged into an overhe.d
channel which is fed continuously with a biologioal liquor contai-

ning lactic acid dacteria cultivated in 2.5% molasses solution.

The diluted fiber flows to a travdling crane moving on rails along

the sides of a concrete storage slad onto which the suspension is




dumned by free fall. Advantages of Ritter-ctored bagasse over
unireated fresh bagassc cre discussed.

191, Sandwell & Co, Ltd.
A revicw of bagacse technoiogy for pulp and pancr vroduction.
FAO Document no. 1239 (iarch, 1370). 62 p. (span. )

This extensive review covers tre following subjectss properties of
hagasse (fiber dimensions, cneuhxﬂ.composition); depitning et .-
0Gsy baled ztorage and buliz ctorage meithods, inc'. the wse ul pre=
gervativesy pulping methodsj the value of bagasse ac a fuely anc
the pronerties and uses of pulps and papers made from bagasse,

192, Schmidt, J.G.A.
The current status of bogasse as & pulp and paper rew asterial.
Allg. Papier-Rundschiau no, 20¢ 130¢, 1308, 13103 no. 21:140C,
1402, 14043 no. 22: 1402, 1464, 14603 no. 23: 1527-83 no. 243
2588—30 (Oct., Hov., Dec., 1J65)3 no. 53132=4 ('ebs, 1j06).
Ger,

This geries includes a review o data on bagasse {iber uworphology
and physical and chemical properties, comminution techniques, mecha-
nical and blological depithing processes, storage procedures, anc
cooking methods. 4 list of known bagasse pulp and paper mills
throughout the world is appended.

193, Wilson, A.VW,
Bagasse pulping in remote Argentina,
Pulp Paper Intern. 13, no., 2150=2 (Febre, 1971).

.. The Ledesma pulp and paper mill in Argentina has been using the
Ritter bagasse bulk storage system for several years. The process
permite bulk storage of moist bagasse for five years or even more
without any deterioration. Another feature of the mill is its
modern black liquor recovery systenm,

194. Wilson, 4.W.
Bagasse developments ~ Storage methods, fire hazards, contine-
uous cooking discussed,
Pulp Paper Intern., 14, no, 21 51-3 (Febr., 1372)

In this second report on the 1971 Peadco conference, three main
subjects covered were bale versus bulk storage of bagasse, control

of fire hazards in bagasse piles, and centrifugal wet depithing of
bagasse,

195. World's Faper Trade Reviev) International Paperboard Industry,
Stabilizing mioro~-organisms in bagasse,
Intern. Fbd. Inmd. 13' no, 6‘26-7 Jm, 1970)0

dddition of a small amount cf propionic acid to bagasse effectively
prevents deterioration in storsge from fungi and bacteria, and
protects the laborers from contracting the respiratory disease
known as bagassosis.
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/1 Bernhardt, JJH.
3ulk storase of bagrasse.

sugar Je 30, no, 10: 3u-7 (ilarch, Tyon ),
The Valentine 2ulp and Paper Coey Louisiana, hi. developed a methodg
of storage, in which the freshly milled basdsse is stacked in large

circular piles without any pretreatment. Ihe piles are up to 0 g
high and contain 15,000 to 20,000 tons ot baprasse (muisturc—frou
vasis), It is reported that the outside layer of these otacke
sur’erz rather scevere damage, but it then forus a protective ghell
for the remainder of the pile. The advantages of this systew in
coumparizon to baled storage methods include reduction of handling
and transportation cost, eliunination of fire hazard, improvement
ot pulp quality, nigher pulp yield, etc,

195/2 Payne, J.H.
iiew developments in handling and 8torage of bagasse.
Ind. Agr.Res. Managewent ilewsletter 9y no. 283 (1909),

I'ne method of pneumatic conveying of bagasse hag certoin advantages
A5 compared to more common sycteme. when using a pipe-line of 2% cn
diauweter, about 75 tons of bagasse can be conveyed per hour. PFire
hazard nna evolution of dust are at a minimum, Costs of hendling
and waintenance are reduced congiderably., Another new development
is the bullk storage of dry bagasse which is reported to be simpler
ond more economic than the Kitter method.

195/3 Tantawi, IM.I.
Technical and economic aspects of bagasse utilization.
ID/WG.83/9. UNIDO Lxpert Working Group Heeting on the
Production of Panels from Agricultural Residues, Vienna,
14=18 Dec., 1970. 19 p.

The author discusses various problems relating to the transporta-
tion, storage, and pre~processing of bagasse, in particular cone
sidering the methods used at paper and board mills in Egypt. If
bagasse is to be processed into particle board, it should be depithed
and pre-dried. Moist depithing and natural drying are felt to be

the most appropriate methods. In the production of hardboard, a

wet bulk-storage method is preferable. Baling systems for the
storage of bagasse are expensive and require careful stacking and

the provision of spaces between the bales to prevent discoloration
and decay.
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1{}‘5,. A{tu“{:' UQI‘A’.. &nd ’Iﬁur:\’, Joua
Sreakthrough in bawboo pulpin,,
ulp Paper Intern, 2, no. S321=7 (ay, 1/u0),

shreddea pamboo hes shown aictinet aavantage over coinoeu in Lo«

production of kra’t nulp and hardooard. 4Jhe shredder deve o oo
the institute in nangoon tears tae long rioers frow the voaones cu .
along its natural a«xis and e luinates most of tre undesirab o varic

material and silica, sor tic production of herdboerd, no bin v or
chemicals are reouired.

197. Jangalgi, n.He, Jauhari, il.3., Acarval, lt.dey Jaspal, .euey
and 3hergava, f.u.
Inproved yield at the west co~st vaper mills (india).
Iopta 6, no, 2317=23 (doril/Junc, 19CJ).

4t the west coagsct naper milis in India, appreciable Imnrovenents
in utilizing bamboo for puln and pavermaking hnave veen esteblisched
gsuch as the une of statistical technioues for neasuring the quanti-
ty of incoming bamboo, proper methods for stoching and nreservs tion,
and especially chipping with ninimua dust loss. & description io
alao piven of the use of banmboc dust,

198, lieier, I,
Tecimicael and economic exnerience in the harvecting anc iren -
portation of bamboo for pulp and paper aanufacture.
LECA/BTAO/FAC COK¥F/Paper II.b.2. Froceedin s ol the Conicrence
cn Pulp and Paper Developaent in Africa and the ucaxr hnast.
Cairo, 196’0

At the Karnaphuli Paper Mill, East Pakistan, the extraction of baubco
from the jungle has been mechanized, using ropeways, tractors and
trailers for transporting the buky materiel o riverside coliccting
centres. The experiences gained during some years of operation are
presented,

199, de la lMensbnmuge, G,
Planting uethods and costs of producing banmboo for pulp and
paper manufacture.
ECA/DTAO/FA0 CONF/Paper II.b.8. Proceedings of the Conference
on Pulp and Faper Development in Africa and the Near Hast.
Cairo, 1965,

Studies have beer made in the resgion of Abidjan to determine the
most efficient method of planting bvamboo. A rough estimate is given
of the planting cost and the cost of harvesting and transportation,
It follows from the study thgt a pulp mill could operate under
favourable conditions when using bamboo as a raw material,

200, Mokhasi, SQG.’ H‘ndiSOIQ SQGO’ Ja!palg N.S.. and Bha.rgava,
R.L.
Qutside chip storage of Bambusa arundinacea.
Ippta 6, no. 437-17 (Oct./Dec., 1969).
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> 0l wntolde ehilp storase on the chemical counaniti n ot
Gawlu, its pulpir croracteristics and panernaking properties
vere extensively studied. The values were coupcored with thouoe for
bambos stuc.is snotring only very fcw differences. ¥ronm an econonic
s.oandpoint the Lindling of the cnins proved more effective, and
chsied 3avings ol 30-74 ‘L over tiae handling of the stacks.

P IR

2C1.  Falmer, 4,
<roolemns ond solutions in chipping bawboo for pulvning.
Indian Puln Paver 20, no. 43271-2, 276 (Oct., 1965).,

Jeedveriin fou convering, cherging, and crushing bamboo sticks, as
well as the cnirvers themselves, pose special design proonlems, owing
nartly to wide di'ferences in stick dimensions and partly to the
abrasive sronerties of bamboo. $mall sticks should be collected
into bundler 0. 10-12 inch diameter, whereas thiciker sticks are best
red individually. \ith proper design and operation, wore than 9045
of &ccentable cuips can be obtained after screening.

202, OUno, .
studies on bamboo pulp industiry., (1) Bawmboo forest resources
in Indonesia and Burma,
vapen ulp Paper 3, no. 2:162-9 (June, 1965),

Data are presented on the geographic distribution, types, utiliza-

tion (incl. uses sther then for pulp), cost of harvesting, total
reaources, etc,

«C3., Ono, K, .
Studies on bamboo pulp industry. (2) Scientific techriques
of bamboo pulp industry.
Japan Pulp Paper 3, no. 3154~63 (Seot., 1965).

Topice discussed include the morphological and chemical properties
of bamboo and its fibers; handling and chipping of bambooj pulp
wanufacture from bamboo ang bleaching of the pulpj papermaking
techniques, etc., :

204, Vladut, ., and Boiciue, ¥,
Aspects of bamboo stem utilization in Roumania,
Ind. Lemnului 20, no. 53 178-81 (May, 1969).  (Kom.)

The papcrmaking characteristics and related properties (such as
{iber length, silica content, etc.) of various bamboo 8pp. are

reviewed along with problems of cultivation, harvesting, handl ing,
and processing,

orng a Q

205. Paper Trade Journal
Anerican-Israeli mill expansion includes bleached cornstalk 1
pulp- :
Paper Trade J. 144, no, 27:22-6 (July, 1960).

The handling, baling and storage of cornstalks and strav, and the

cooking and bleaching process used at the paper mill of Hadera, E
Israel, are described. 7
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206, Ponescu, G., and 3anciu, —.
Papermaking trials witi corncobs., (1) 1.orpholosy o
storage.
Celuloza “irtie 1¢, no. 6:1)3=-00 (June, 196(). (noiz.)

Corncobs differ from other annual plants by having abundent
parenchyma tissue or medulary parenchyma., In smwall enf mediwie
-size piles, corncobs can be storec up to 12 months without appre-
ciable deteriorction, except at the hase ol the niles in direct
contact with the zround. JAc to thic storage in large cownercinl
piles, no data are availeble so far.

Cotton s talks

%

207. Minina, V.S., Usnanov, Kh.Us, 3nd Hunoviy e o
Chenges in the chemical composition of cotton rlont atens
during rrolonged storaje.

Gidroliz. Lesokhim. Prom. 16, no. 5315=1¢ (1733).  (Russ.)

Chemical and nicrobiological anciyses were ncde of cotlon steus
gtored outdoors in the form of piles for about a jyear, and haviag
various moisture contents. At tne beginning of the storo e period
when the moisture content was high, a rapid ¢rowth of various nicro=
-organisms (fungi and bacteria) could be observed, but with gradual
drying the number of micro-organisms diminished, At e moisture
content of 20 %, their growth was inhibited. There were no signi-
ficant changes in the chemical composition of the cotton stems.

The maximum loss of dry substance of the stems was 7,5 yoy and oc-
curred mainly in the lower layers of the piles.

Zlex end hemp

208, Venturi, G.
Comparison of hemp harvesting methods. 1I. Product for
textile use. II., Product for papermaking use.
Ind. Carta 7, mo. 121514-203 8, no, 118-18 (Dec., 1969
Jan., 1970). (It&ln?

In 1965 and 1967 experiments were conducted with Italian hemp
varieties cultivated exclusively for papermaking. The cultivation
procedures and harvesting methods are described and compared with
those applied to hemp for textile use.

Sxaspes

209. Bhargava, R.P,
Industrial experience in the pulping of grasses in India.
Pulp and Paper Prospects in Asia and the Far Dast., Vol. II,
P 444-51. UH/’AO. Bangkok, 19620

The utilisation of sabai grase for pulp and papermaking is dis-
cussed including the methods used in storage, cleaning, dusting,
and cutting.
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Jorldta Somer Uriae neve 19t, ne. 7shy2, DTy DTC (AuGe,101),

2% oie siwowa tat noios esport. rrass can UNGET " 3nontiiicous

ce wita oo »ink o of icaition in the Za.ae way ar other moist

Te s Te motericla, Lor bbat reeson, stacliis o7 eenorio spovin
oo arnding cwoutl be diznantled and ollowved to cortonr ghoyvl(

rocceses Doneadcotelr,

1. Ureni, J, .
e ceonondics of csnarto (rass as a raw nnterial for tlce
uanulacture of naper pulp,
wLaa/3TaC/ 400 COIN/Paper II.b.15., Proccedinic of tie
Cenlwrence on Pulp and Yaner Developuen* in ifrice end tie
wear Jast, Cairc, 1.€5,

‘he nethods of ccllection, transportetion, and storagze of esparto
¢ress o8 pnractised in Yort: Africe are described, cud cost egti-
wates of these operations core tiven, '‘he labor cost could be
reduced considerablyr, if necianicel harvesting uetiods were used,
Yinally the properties and usesz of the paper nuln rcde from esvrte
srase are discussed,

212, La Rochette Cenve.,
The harvesting, collection ang transportation of canarto
grass in Alceria.
-iCA/BLA0/PAO COLF/Paper II.v.1d. rroceedinys of the Confer-
ence on ralnp and rajer Jevelopuent in Africa and the ~ear
nast. Cairo, 1365,

Description of the operatione specified in the heading. J3ince uhe
harvesting costsare high, the utilization of esparto grass for
mulp and paperuaizing is threatened by cheaper raw naterisals,

213, :ROthbaump H.F,
Self-heating of esparto grass,
J.Appl. Chem. (London) 14, no. 10s436=9 (Oct., 1964),

lioiset esparto grass undergoes spontaneous heating to a lesser extent
than hay, but nicrobiological heating leads to further cheuiocal
heating at a R.H., of approximately 96%, Esparto grass has a con-
siderably smaller moisture content than hay when in equilibrium at
this R,.H,

dute sticks

214, TI.MX’, D.C.
Utilisation of jute stioks for pulp and paper.
« Proc, Inst.Chemists (India) 35, Part 2163-71 (March, 1963).

Topics discussed inolude Jute plant biology and characteristics,
availability, the history of jute pulping research, the physical
and chemical characteristiocs of the total plant, fiber analysis,
pulping processes, collection and storage of the raw material, and
stock preparation and conversion into paper,




- A -
i.eni.i

215, AJAmSOIy e ey wHitCy Teney S ANy eess
Kenaf for pulps brecciy | oo | nticudlon o AT DI T
Tappi C.ia. fenort no. o0 (Lonwnoo Tloow ovholnea DI
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217, Clarky Yelley suandn ity .eney odndenfelscry weaey 07
T,y ona Cwaning, e e
dearch oo new JSioor cxoan. WVN.  denal ztoragcs
Teppl Coede A0 000 N10e 7 (owoud Siver puldluie . oo monn
venort)s 10f=32 (17C)

ac e o omerervation of lcuel whden vonte o ow

dethods of astor:
socion of A puto on voaxd aill are descrloeda

year-round one

. 218. ’iri.‘,.].(“‘l‘, I).j.;‘
weand = & poteuticl nevernaking rew material.
Tarpl 43, no. 31455=2 (auge, 1275)

Kenef is a potentic) papermeking raw meterial in certain regions
of the United 5tates in coupetition with wood, cereals, n~nd other
traditional crons. e connetitive economics of crowing kenal’ and
cstablished crovs axe srescnted,

215, Trotter, ..%., and Corltern, K...
Lenaf ccononiicst  a owreliainary view,
fappi 51, no. 10890=107. (Uete, 13072)

Estimated costs of producinz and harvesting kenaf were developed

for 10 farming areas representing different southern V.. conditions.
On a delivered=-to-uill basis, these costs were significantly below
average costs for rouniwood delivered by rail to mille in the
region. Kenaf with dry fiver ylelds of ¢ tons per acre or betier
ghould also be able to counete with corn and soybeans fo. land use
in most areas, but not with cotton,

220, White' G.A" Ad&mson, WQCQ' and Higgins’ Jedo
Kenaf, an annual pulp crop for the United Statec.
Ippta 7, Conference No.s 1-7 (Nov., 1970).

The authors discuss the utilization of kenaf for pulp, thc culture
of kenaf, breeding and nematode resistance studies, and dry matter
yields of kenaf.




Papyrus

221. Steenberg, B,
Papyruss problems in its utilization for pulp and paper.
ECA/BTAO/FAO CONF/Paper II.b.16. Proceedings of the Confer-
ence on Pulp and Paper Development in Africa and the Near
Bast. Cairo, 1965.

A reviev is given of the research work carried out on the ecology
of papyrus, its morphological characteristics, and methods of

depithing and pulping. On the vhole, papyrus cannot be considered
& feasidle raw material for pulp and paper.

Beed

222, Chiwu, I1.4.

Use of reed as rav material for pulp and paper.
Ippta Souvenir no.s 76-87 (1964).

This discussion covers reed harvesting techniques; storing, baling
and conveying of reeds to the customers effects of site develop-
ment and mechanised harvesting on reed reserves; and the industrial
uses of reeds, particularly their use as papermaking raw material.

223. Derbentsev, r.7., and Grishakov, A.Y.

The preparation of reed for transportation, storage, and
processing.

Bumash. Prom. 34, no. 9120-2 (Sept., 1959). (Russ. )

A description is given of a nevly developed machine which sorts
reed, presses and ties it into flat stacks, and cuts the stacks
into desired lengths in a continuous operation,

224. DPedorovici, C.

Optimizing the transportation technology of harvested reed.
Celulosa Hirtie 11, no. 2141-8 (Ped., 1962), (Rom.)

The methods of harvesting and processing of reed are reviewed, and
the economics of reed handling and transportation from harvest to
storage areas are analyszed. The most econcmical method is shown

to involve the use of tractors, trailers, and compacted-soil storage
and shipping platforms.

225. Pieger, Gh, ,
The baling of reed.
Gelulosa Birtie 8, no. 91281-6 (Sept., 1959). (Rom,)

Machines and techniques used for baling and handling barvested reed
are described. Some reference is made to baling experiments abroad,
to special daling-press derign, and to recommended improvesents.

2260 rot.."’ 8.P.
The processing of reed.
Bumash. Prom. 35, mo. 123:15-17 (Dec., 1960). (Russ.)

Two new machines, the ET§5-2 reed harvester and the TST-2 reed
transporter, are desoribed. 'The best methods fo - harvesting and




processing reed (baling, drying, chopping, and cleaning) are
discuseed.

227. Galkin, A.F.
Storage of reed. _
Bumazh. Prom. 37, no. 11:10-11 (Nov., 1962). (Russ.)

Experience with reed storage in the delta of the Volga showed that
deterioration could be largely prevented by chopping the reed when
harvested, drying it partially, and storing it in warehouses. The
problem of transport from the field to the warehouse can be solved
by adequate mechanization of the whole process of reed harvesting
and handling.

228, Grishankov, A.F,
A reed-baling apparatus.
Bumazh. Prom. 37, no. 1139-10 (Nov., 1962),  (Russ.)

A sipple and lightweight device for continuous balin® of harvested
reed is described.

229, Lapovita, A.
Mechaniged reed harvesting by the "pre-baling method.”
Celulogza Hirtie 12, no, 5/6s 153-64 (May/June, 1963). (Rom.)

The "pre-baling method" used for harvesting reed is described in
detail.

230. Lyskov, M.I.
Mechanigzation of the harvesting and transportation of reed.
Bumagzh. Prom. 36, no. 3120-3 (March, 1961)., (Russ.)

New reed-harvesting and transporting machinery designed since 1959
is described.

231, Moseanu, A,
New devices for loading reed bales onto barges.
Celuloza Hirtie 10, mo. 12:421-8 (Dec., 1961), (Rom., )

A detailed description of the new devices is presented.

252. Muresan, L., T‘li‘g ’o, and Rolel’ M.
- 8tudy of methods of sampling fibrous papermaking rav materials
for moisture determinations.
Celuloza Hirtie 12, no. T1235-44 (July, 1963). (Rom. )

The results of moirture determinations in different lots of comifer
logs and wood residues, réed, and straw are analyzed statistioally
in order to arrive at suitable sampling methods. Recommendations
on the locus of sampling and number of sesmples are given,

233, Perlov, S.A., and Vaikhanskii, 8.8,
Setup of a plant for the preparation and purification of
chopped reed.
Bumash. Prom. 38, no. 3117-19 (March, 1963). (Russ.)




The reed preparation and purification system adopted at the

As trakhan reed-pulping mill comprises a chopper, a dust-removing
screen connected with a oyclone, and a classifier chamber contain-
ing two vibratory screens, where the material is eeparated into stem
particles, light waste (leaves, ears, sheaths) and heavy waste
(nodes and large etem particles). Extensive trials wvere made to
determine the efficiency of the system, which was found to be
adequate,

234. Petrescu, N., Zamfirescu, M., and Toba, G,
Toxicological studies on induetrial dust hazards in the
chipping of annual plante for pulp manufacture.
Celulosa Hirtie 15, no. 63232-9 (June, 1966). (Rom.)

Dust particles developed in the handling and chipping of straw and
reed may cause occupational hasards (l.‘lncovolcsnokoniolu). An
extensive study wvas made to investigate the concentration, mineral
composition, 8i0p content, and particle sise of dusts in chipper
rooms of straw and reed pulp mills. The results indicated a high
amount of medium-sisze particles (2-9 nm) and inorganic Jonstituents,
especially 8i02, in the chipper room atmosphers.

235. Potolov, A.P.
Reed-ohopping machines.
Bumash, Prom, ”0 no, 9‘29 (ﬂipt.. 1963)0 (h.'o)

The reed-processing equipment installed at two reed pulp mills in
USSR (at Kherson and at Astrakhan) is described. The operation of
the reed choppers, and their advantages and dravbacks, as compared
vith machines of other types, are discussed.

236. Reiohmann, E,, Neculau, Gh., and Obreja, C.
A decade of integral industrial utilisation of Danubian reed.
Celulosa Hirtie 15, mo. 41121-38 (April, 1966). (Rom, )

A comprehensive reviev is €iven of the research and development
work in the utilisation of reed (Phragmites comsunis), emphasising
Romanian achievements in reed oultivation, harvesting, materials
handling, and processing iato pulp and paper. An extensive biblio-
graphy is appended., 315 referencss.

237. Roman, T., and Roman, 1L,
Storage decay of stacked reed,
Celulosa Eirtie 12, no, 11:353-6 (¥ov., 1963). (Rom.)

It was found that the rate of microbiological degradation of stored

reed mainly depended on the temperature and moisture content inside
the stacks,

238, Rudescu, L., and Ziemiancovski, V,
Barly defoliation of reed in the Danubian Delta.
Celulosa Hirtie 12, mo. 7:1209-13 (July, 1963). (Ron.)

The chemiocal defoliation of reed vwith spray solutions of KC103 1s
one of the most effective means for greatly decreasing the number
of leaves and the moisture oocntent of the stalks - two factors which
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normally hinder the early harvesting of reed. However, the area
treated with the reagent must not be treated the folloving year
again,

239, Tal'yanker, M.Ya., and Skalatskii, vV.K.
Baling presces for reed and other materials,
Bumash, Prom. 37, no. 4:112-14 (April, 1962).  (Russ.)

A description is given of commercially available baling machines
of Russian, German, and Romanian design. Three automatic presses
vere found to be the most suitable for daling harvested reed, al-
though they do not correspond to the maximum requirements for this
naterial. Suggestions are made concerning improvementis in the
design of baling presses.

240. Tepla, N.I.
Method of preserving reed,
Khim. Pererabétka Drevesiny, Sb. 20:13-5 (1963). (Russ.)

Volman salt, and Boliden and Ascu preparations were tested for their
efficiency in protecting stored reed against fungi. Treatment with
Boliden or Ascu of a specific gravity 1.04, or with Wolman salt of
a 2.5% concentration fully protected baled and stacked reed having
an initial moisture content of 28% for a period of 1.5 years. Chop-
ped and pressed reed stalks (initial moisture oontent 19%) were
protected against biologioal degradation for 6 months during spring
and summer.

241, Viedermann, A.
Utilisation of reed in the pulp industry.
Tappi C.A. Report no. 40 (Non-wood fiber pulping., Progress
report no. 2)s 309-33 ?1971).

The utilisation of reed (Phragmites communis) for papermaking is
limited to a few countries, though reed can be pulped successfully
by several processes. That may be due to the high loss of material
(up to 50% or more) incurred during preliminary handling (harvest-
ing, transport, cutting, tying, baling, storage, and separation of
leaves, knots, and topss, chipping, and drying. Specially designed
harvesting and processing machines have to be used.

Sirav
(see also abstract mo. 153., 232., 234.)

242, Touad, I.
The collection and economics of rice straw for pulp and
paper sanufacture.
ECA/BTAQY/PA0 CONP/Paper I1.b.19. Procesdings of the Conference
on Pulp and Paper Developaent in Africsa and the Near East.
Cairo, 1965.

Estimates are given of the c.st of baling and transporting rice
strav and of the capital investaent required in these operations.
A new method of cleaning rice straw is desoribed. Other sudbjects
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covered ares characteristics of rice straw fiber; pulping of rice
strav; recovery of black liquorj; use of rice straw pulp for pa-
permaking.

243. Linkovski, R.
Storage of straw - the determining factor for the production
of good quality pulp at low cost.
Tseluloza Khartiya 1, no. 4145-6 (July/Aug., 1970).

The straw supplied to the pulp and paper mill near Miziya, Bulgaria,
frequently does not meet the requirements, and as a result consid-
erable difficulties have been experienced in processing the raw
material. The problem has been solved by the construction of con-
orete storage tanks at the mill, and quality control at the farms.
In addition, imstruction was given to the workers concerning proper
means of harvesting, processing, and transporting straw.

244. Misra, D.X.
Modern methods of collecting, purchasing, storing, and pre-
servation of strav.
Tappi C.A. Report no. 40 (Non-wood plant fiber pulping.
Progress report no. 2)s 279-307 (1971).

This illustrated discussion of straw handling and processing is
based on experience gained at Thessalian Pulp & Paper Inds., Lariss,
Greece, Cost data are included.

245, Moscu, V,
Shredding and sorting of straw for pulp sanufacture,
Celulosa Hirtie 11, mo.2s 70-2 (Pebr., 1962). (Rom.)

Methods of shredding and sorting sirav are described.

246. Popescu, G.
Organisation of straw storage in bulk,
Celulosa Hirtie 16, mo. 3/4190-3 (March-April, 1967). (Rom,)

Suggestions are given for the bandling of moist straw shipments by
pulp aills, for the comstruction of storage stacks, and precautions
to be observed to avoid self-ignition.

247. Popescu, G., and Reichmann, B,
Conditions for self-ignition of wheat straw in storage staocks.
Celulosa Hirtie 16, no. 1:2-11 (Jan., 1967). (Rom.)

Temperature and ascisture changes, as well as miorofloral develop-~
Rents, were msasured in experimental storage stacks of moist strav
bales. Conditions favorable to the growth of thermophilic baetnsu
end fungi were observed. Loocal temperature slevations beyond 80°C
led to actual self-ignition.

248, ’“‘0‘131. Se
Storage of etrav in pulp mills, )
Celulosa Hirtie 10, mo. 53156-60 (May, 1961). (Roam. )
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Ec. uomic and materials-nandling considerations in the storage of
s*raw bales in high-capacity aills are discussed, and suggestions
faor the cenotructions of impr.ved storage magazines are presented.

249, Slamet, A,
Harvesting, collec:ion and storage af rice-straw.
ECA/BTAO/FAO CONF/Paper 1I.b.20. Froceedings of the Conference
on Pulp and Paper Development in &irica and the Near East.
Cairo, 1965.

This report deals with the harvesting, collection and storage of
rice straw as practised in Indonesia. The spall amount of straw
go far used for pulp manufacture is carried to collecting points
where it is baled by mobile baling mac:ines.

250, Wettstein, R.
Straw pulp - a special pulp.
Wochbl. Papierfabr. 90, no. 9:433-40 (May, 1962). (Ger.)

Problems of straw harvesting and handling (tranesportation, cleaning,
etc.), morphological, chemical, and papermaking characteristics of
gtraw fibers, and the manufacture and applications of straw pulp

are reviewed.

Sorghum

241, Bajai, J., Hajduczky, G., Lengyel, P., and Molnar, L.
Investigation of the possible papermaking application of
Sudanese sugar sorghum.

Papiripar 6, no. 5:204-10 (1962). (Hung. )

Since Sudanese sugar sorghum (Sorghum sudanese) resembles wheat
gtraw in stalk height and diameter and amount of leaves, it can

be baled, chopped, and cleaned by & dry method in the same equip~
ment and by the same technology that are used for straw. Large
scale pulping trials yielded pulp with strength properties equiva-
lent to those of wheat straw pulp.
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PROCESSES FOR VARIOUS TYPES OF PANELS.
General

252. Akers, L.E.
Particle board and hardboard.
New York, Pergamon Press, 1966. 172 p.

This monograph deals with the types, manufecture, physical proper-
ties, evaluation, handling, machining, and utilization of particle
boards and hardboards. A glossary of terms and an index are ap-
pended.

2%3, Chittenden, A.E.
Historical outline of past research on the production of
boards from agricultural wastes and future trends,
ID/WG.83/2 « Corr,1, UNIDO “xjort Working Sroup Neeting or the
Frodction of Parele from Aprienlturl Resvines, iemna

14 — 153 Decompor 270, &

'

The possibilities for using agricultural wastes as a raw material
for the manufacture of fiberboards, particle boards, and similar
products are discussed by the author while reviewing the past
research on this subject. A check-list of agricultural waste ma-
terials tested for board-making, a table of the nuuuor pd nradiction
capacity of plants utilizing agricultural wastes for fiberboard and

particle board, and a bibliography including 128 references are ap-
pended.

254. Deppe, H.J., and Ernst, K.
Particleboard tcchnology. (Technologie der Spanplatten).
Stuttgart, Holz-Zentralblatt Verlags-GmbH, 1964. 283 p. (Ger.)

This well illustrated book provides fundamental and practical in-
formation on the manufacture of particle board. Its 5 chapters
cover the following subjects: historys; raw materials; manufacturing
processesy quality control; and properties of particle board.

25%. Eisner, K., and Travnik, A,
Some experiences in research and manufacture of panels from
agricultural wastes and non-wood fibrous raw materials in
Czechoslovakia.
ID/WG.83/CR.2 UNIDO Expert Working Group Meeting on the
Production of Panels from Agricultural Residues, Vienna,
14-18 Dec., 1970. 19 p.

The suitability of various agricultural residues and other non-wood
fibrous raw materials for panel production is discussed, the research
carried out on this subject in Czechoslovakia being emphasized.
Pibrous materials considered are:t corn cobs, flax and heap shives,
bagasae, cotton stalks, palm-tree waste, bamboo, papyrus and reeds,
esparto grass. The physical and strength properties of boards made

from bagasse, cotton stalks, palm waste, bamboo, and esparto grass
are tabulated.




2%6. Food and Agriculture Organization., (U.N.)
Fibreboard and Particle Board,
Report of an International Consultation on Insulation Board,
Hardboard amd Particle Board, Geneva, 21 Jan. to 4 Feb., 145/,
FAO, Rome, 1958, 174 p. + 10 p.

This report discusses the following subjectst product aescription,
nomenclature and definitionsj world pruduction, consumption and
tradej; raw materials (incl. non-wood fibrous raw materials)j
processes and equipmenti economic aspects of production and market-
ing; properties, applications and usesj research needs. A survey
of testing methods and a liut of mills and trade asaociatlions are
appended.

2497. Food and Agriculture Organization. (U.N.)
Plywood and other wood-based panels,
Report of an International Consultation on Plywood and Other
Wood-Based Panel Products, Rome, 8-19 July, 1964,
Rome, FAOQO, 196b, 223 p.

The 7 chapters of these proceedings deal with the following subjects:
I. Product description, nomenclature, standards, and specifications.
1], Raw materials. III. Manufacturing processes and equipment.

IV. Economic aspects of production. V., Properties and uses of
wood-based panel products, VI. Production, trade, consumption, and
demand trends. VII. HResearch and development needs. Chapter III.
is divided into two parts, one covering the manufacture of veneer,
plywood, and blockboard, the other covering the manufacture of
fiberboard, particlie board, and wood-wool board,

258, Food and Agriculture Organization. (U.k.)
FAQ Committee on Wood-Based Panel Products.
(a) First Session, Rome, 12-14 Dec., 1966 (FAO/WBPP/bt ).

(b) Second Session, Rome, 6-8 Nov., 1908 (FO:WPP/68).
(c) Third Session, Rome, 2-4 Dec., 1970 (FO:WPP/70).

The documents and count—~y statements submitted to the three sessions
of the FAO Committee on Wood-Based Panel Products, and the final
reports adopted by the Committee provide useful informations on the
present situation and future trends in the market for wooud-based
panels, their manufacture and application, and on marketing problems.

2%9. Hesch, R.
Annual plants as raw material for the particle board industry.,
Holz Roh- u, Werkstoff 26, no. 41 129-40 (April, 1968). (Ger.,

A general review is given of present and future important raw ma-
terials for particle board othcr than wood, particularly flax, hemp,
Jute, and bagasse. Both the economics and technology of their use
are discussed in some detail,

Jt0. Klar, G,V., and Vankov, P.1,
"Arbolite" with a modified structure.
Lesnaya Prom. 47, no. 8t 27-8 (Aug., 19b7), (Rues,)



Arbolite constructional boards are made of portland cement with a
celluloaic filler, such as wood particles or miiled agricultural
residues. Their drawback is a mechanical strength too low for use
under high load without additional reinforcewent. Experiments were
carried out to determine 2« Lher orientation of the filler particles
would increase the mechanical strength of Arbolite. The boards were
made from ordinary wood particles (13 by 3.. by 2.4 mm) or specially
prepared wood shavings at wouod particlescement ratios of 1:1.Y, 132,
and 1:%., It was found that orientation increased the bending
strength in the direction parallel to particle orientation by more
than 950%, but reduced it in the transverse direction. Water absorp-
tion was not affected by orientation.

2et. Kollmann, F,
Wood-particle hoard. (Holzspanwerkstoffe),
Berlin, Heidelberg, New York, Springer-Verlag, 1966. 821 P.
(Ger.)

This book presents a most comprehensive, illustratel survey of its
subject contributed by a staff of 21 authorities. Its 9 chapters
cover the following topics: history, consumption and prcduction of
particle boardy raw materialsy fundamentals of particie board
technology; particular manufacturing processes; production o1
molded productss physical and mechanical properties, testing meth-~
odej statistical quality control;y economics of particle board man-
ufacture; machining and finishing of particle boara. Appendices
include a world list of particle board plants, a list of suppliers
of equipment for the particle board iadustry, and German standards
related to particle board.

262. Lampert, H.
Fiberboard; raw materials, methods of production, properties,
(Faserplattenp Rohstoffe, Herstellungsverfahren, Eigenachaf-
ten).
Leipzig, VEB Fachbuchverlag. 1967. 453 p. (Ger.)

The contents of this book, as reflected in the main chapter headings,
include the following topics: history of fiberboard manufacture;
raw materials (morphological and chemical characteristics, har-
vesting and storage); methods of fiberboard manufacture (wet proce
esses, semidry and dry processes)j physical and mechanical proper-
ties of fiberboard.

263, Lepeut, M,
The dry process for the production of fibreboards.
ID/WG.83/6. UNIDO Expert Working Group Meeting on the Pro-
duction of Panels from Agricultural Residues, Vienna, 14-18
Dec., 1970. 12 p. (Fr.)

The advantages of the dry process for the production of fiberboard
as compared to the wet process are outlined. Although experience
is limited with raw materials other than wood, there should be no
difficulties with agricultural wastes.

264, Mestdagh, M.
Particle board from annual plant wastes.
ID/WG.83/5. UNIDO Expert Working Group Meeting on the
Production of Panels from Agricultural Residues, Vienna, 14-18

Dec., 1970. 45 p.




A review 1s given of the manutacture of particla toarda from agricul tural
residues, especially from flax shives and bagasse. The physical properties
of phenolic resin-vorded flaxboards and bagasse boards are reported.

Other fibrous materiile considered are: hemp, jite nd other bast fibre
plants, cotton stalks, rice hulls, groundnut shells,cerenl straw, corn
stalks, sisal abaca and coconut fiber, bamboo, reed, palm leaves, and

palm trunks, The technical feasibility of using tannin extracts as a binder
for particle board 1s di1scussed. The potentinl value of particle hoards

1n the construction of prefabricated houses in devaoloplng couniriags s
pointed out,

ofFYy, Mitihin, L.
Particleboard nanuticture and application,
Precemedin Ltd., 1968, 220 p.

This book presents a collection of chapters by virious speclalists an

particle board manufacture - Mr. Mitlin being the editor and n principal
contributor. Topics 1nclude raw materials and their effect on technology,
additives and after-treatments, machinery, processes, econoflc aspects, converosio
and applicitions and surface treatment by resin impregmated paper, veneering,
painting and lacquering. Four appendices give standards, conversion tables

and other useful data,

2?66, Narayanamurti, D.
Fibre boards. ;
Indian Pulp Paper 16, no, l: 29-50 (July 1361).

A review 18 given of the research work conducated by the author on the
production of f)berboards from raw materials indigenous to India, The
manufacturing processes used are described, and a great deal of tabular
statistics on the properties of fibrous materials and finished boards 1s
presented.

2¢7. Sandermann, W.
Technical processes for the production of wood-wool/cement boards
and their adaption for the utilization of agricultural wastes.
ID/HG.BS/A and corr.l, UNIDO Expert Working Group Meeting on the Pro-
ducation of Panels from Agricultural Residues, Vienna, 14-18, Dec, 1V710, 37 1

Following the description of technical proceeses usad 1in the manufnacture of
cement-bonded boards and building blocks, the availability of agricultural
residues and their suitability for the production of cement-bonded products

are discussed., Certain fibrous materials contaln cement-setting inhibitors
making the production of satisfactory boards difficult. Tests have demonstrated,
however, that many agricultura. wastes yield cement-bonded products having
almost the same properties as those from wood-wocl shavings. The equipment
needed to manufacture cement-bonded boards from agricultural residues and
wood-wool is similar. The present situation and future trends in this

market are outlined.

268. Schmitz-Le Hanne, A., and Lynam, F.C.
Questions that must be answered before ,nvesting capital in
a wood-based panel operation.
FO; WPP/70/4.1. FAO Committee on Wood-Based Panel Products,
Third Session, Rome, ¢-4 Dec., 1970. 21 p.

This paper includes two preliminary questionnaires that should be completed
before going on to the next stage of projecting a new particle board plant,
i.e., a full feasibility study.
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209, United Nations Industrial Development Organization,
Production of panels from agricultura!l resgidues.
Report o~f the kxpert Working Group Meeting, Vienna, 14-1%
Dec., 1}7C.
New York, United Nations, 1972. </ p.

The tfinal report of the Expert Working Group Meeting outlines the
economic and technical aspects of producing panels from agricultural
wastes, and formulates the measures the developing countries must
take to make fuller use of their potential raw materials. The docu-
ments submitted to the meeting have been abstracted separately and
can be found in this bibliography by the name of their author,

270, Verbestel, J,.B.
Seme experiences with and possibilities for the manufacture
of particle boards from non<wood fibrous raw materials.
WPP/68/4.5. FAO Committee on Wood-Based Panel Products,
Second Session, Rome, 6-8 Nov., 1968, 23 p. (Fr.)

Large-scale commercial production of particle board from non-wood
fibrous raw materials is limited to bagasse, flax and hemp resi-
dues, jute sticks, and cotton stalks. The board-making processes
used are briefly described, and the properties of the boards ob-
tained are tabulated. Other agricultural wastes that have been
tested, but are not used industrially, include bamboo, abaca, ramie,
sisal, kenaf, coconut-tree, palm leaves and palm fruit stems, and
groundnut shells. Density and strength properties of boards made
experimentally from these materials are reported. Figures of cross
gsections of bagasse, jute sticks, cotton stalks, and other agricul-
tural residues are appended.

271. Weiner, J., and Byrne, J.
Hardboarde. I. Fiberboards. II. Particle boards. 1II. In-
organic and miscellaneous boards.
Appleton, Wis., Institute of Paper Chemistry, Bibl.Ser. no.
209-211, 1964. 228 + 120 + 137 p.

This 3-part bibliography on hardboard covers the pertinent litera-
ture up to ca., mid-1962. Part I concerned with fiber boards (hot-
-pressed building, insulating, paneling, decorative, and other kinds
of board) made from pulp or fiberized wood. Part II deals with
structural and other boards made from wood chips, shavings, flakes,
etc. Part III covers inorganic and miscellaneous boards, such as
g€ypsun board, plaster board, asbestos board, hardboard-plywood lami-
nates, and related products which do not fall into the other two
classifications.

272. VWeiner, J., and Pollock, V.
Hardboards (Supplement I). I. Fiberboards. II. Particle
boards. III. Inorgaic and miscellaneous boards.
Appleton, Wis., Institute of Paper Chemistry, Bibl. Ser. no.
209-211, Supplement I, 1971. 150 + 250 + 85 p.

This bibliography is Supplement I to the IPC Bibliographic Series
No. 209-211 (see preceding abstract).




Abaca

(see abstract no. 270)

Areca--nut husks and areca palm stem

27%., Narayanamurti, D., Gupta, R.C., and hkatra, Y.S.
Utilization of areca palm stems.
kes.Ind. 7: 340-3 (1962).

The production of particle board, fiberboard, and plastic board
from areca palm stems has been studied.

274, Narayanamurti, D., Ranganathan, V., and George, J.
Studies on building boards. I. Utilization of areca-nut husk
waste,
Indian Forest Leaflet no. 112 (1947). 9 »p.

Data are given on the chemical composition of areca-nut husks. The
husks are a suitable source of furfural that is obtained in 19 7
yield (based on dry material) on distillation with acids. Satis-
factory building boards can be made by pilping the husks by the
Acplund process or a hydrolytic treatment with dilute acid or alkali,
and then pressing the pulp to boards in the usual way.

275. Narayanamurti, D., and Singh, H.
Studies on building boards. VII. Building boards from tannin=
-containing lignocellulosic materials.,
Composite Wood 1, no. 5: 121-4 (Sept., 1354).

Building boards were prepared experimentally from indigenous tannin-
-containing waste, in particular from areca-nut husk, spent tea
leaves, and sal bark. Furfural or formaldehyde was added to the
powdered material. Tea leaves gave the poorest resultsj; with areca-
-nut husk, good sc¢rength was obtained only when high pressures were
applieds sal bark alone gave board of good strength, which was
further improved by the addition of sawdust.

27¢., Narayanamurti, D., and Singh, H.
3tudies on building boards. VIII. Production of building
boards from various woods and barks by defibration.
Composite Wood 2, no. 136~15 (Jan., 1955).

Asplund pulps were prepared from indigenous Indian raw materials,
including areca-nut husk, bamboo shavings, tannin-extracted sal bark,
and different wood species, and then wet pressed into insulating

and hardboards. The effect of operating conditions on voard proper-~
ties was studied in some detail. The outer portion of bamboo, con-
taining waxes and resinous materials, gave products with higher
moisture resistance and better strengths than the inner portion.
Moisture absorption and swelling of boards made from areca~-nut husk
could be reduced by treating the pulp with alkali prior to forming
into boarde. Data on the chemical composition of the pulps and the

physica! properties of the resulting boards are given in tabulated
form.
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Bagasse
(see also abstract no. 2543 253; 2645 270)
2{1. Bagasse Products Ltd.

New narticle board from crushed sugar cane fiber.
Board Mfr. 9, no. 10:172-3 (Oct., 196c),

278, Bdorlando, L.A.
Panels of gsugar cane bagacse and synthetic resin.,
Plast.Resinas 6, no. 29: 4-7, 10-1? (1904). (3pan.)

Particle boards were manufactured from sugar cane bagasce aglomer-
ated with U¥ resin., Experimental results or the study are reported.

27%. Cherkasov, M., and Lodos, J.
ge¢ of furfural-urea resin for production ot particle board
frcm oasasse,
sobre Deriv, Cana Azucar 7, no. 2: 12-17 (190)). (Span.)

Urea-furfural resins were prepared, combined with bagasse, and cured
in the presence of various acid catalysts to yield particle board
with excellent rupuiure modulus, and low water absorption and thick-
ness swelling. The physical properties of the boards were superior
to thosc obtained by using a urea-formaldehyde resin binder.

280, Christensen, F.J., and Christensen, N,L.
The production of hardboard from bagasse and a cresol resin.
CeSeIeRe04y Division of Forest Products. 1955, 18 p.

The possibility of producing a high grade hardboard by the dry
process from bagasse bonded with a cresol formaldehyde resin was
investigated. An examination was made of the effects of resin
content, moisture content, pressing time, and temperature on the
properties of material pressed at 500 1b/sq.in. The resin content
was varied from 2 to 10 %, moisture content from O to 17 %, and
pressing temperature from 188 to 210°C. The resin content greatly
influencea water resistance and modulus of rupture. Attempts to
prodice a satisfactory board with a regin content of 2 % were un-
successful,

281, Colonial Sugar Refining Co. - Building Materials Division,
Bagasse as a raw material for insulation board,
FAO/ECE/BOARD CONS/Paper 4.13. Fiberboard and Particle Board.
Report of an International Consultation on Insulation Board,
Hardboard, and Particle Board, Geneva, 1957.

The utilization of bagasse as a raw material for insulation boards
is discussed. In general, bagasse is used in conjunction with a
substantial amount of repulped waste paper(up to 30 %)and/or other
fiber to improve stiffness, wet strength, and appearance of the
boards. The procedure for pulp preparation described in this paper
includes cooking of bggasse with wvater in rotary digesters at a
pressure of 3.2 kg/cm® for 15 min with the addition of small amounts
of lime, and defibration in a double disc refiner readily after the
softening treatment. The Pulp is mixed with waste paper anu euca-
lyptus pulp, formed into a mat using an Oliver vacuum drum-type
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machine, and dried in an H-deck drier. In addition to common in-
sulation boards, medium density navdboards and coated boards can
be made successfully.

»8?. (Guha, S.R.D., Singh, M.M., Mukherjea, V.HN., and Saxena, V.B.
Fiberboards from bagasse.
Indian Pu'p Paper 20, no. 4: 255-6 (Oct., 1969) .

Laboratory experiments on the production of insulation boards and
hardboards from bagasse are described. Bagasse soaked in water for
15 hr was steamed at a pressure of 8 kg/sq.cm.for 5 min (to yield
imsulation board) or 15 min (for hardboard), then defibrated,
formed into sheets, and dried at 190°C for 30 min at zero pressure
(insulation boards) or at 32 kg/sq.cm. (hardLoards). The average
yield of board, based on bagasse, was 85 %, The boards had satis-
factory properties.

283, Hansen, R.M.
Utilization and mechanical separation of suvgarcane bagasce.
Disser.ation, Louisiana State University, Publ. no. 12,522
(1959). 207 p.

284, Hesch, H,
Particle board from bagasse. I. Bagacse as a Taw material

for particie board. [li. Fanufacture o! bagasse particlc
toard on the lsland of geunion.

‘olz-Zentralbe. 93, 23: 1335 (1967 )3 93, 1367 (1967
(Ger.)

Foilowing a review of the we: whological and chemical characterictics
of bagavse, the manufacture of bagasse particle board as practised
at tne new board plant o>n the laland of Reunion is described in

sow: detai'. The proper-ies «f the bagassc boards are compared

with those of boards made from other annual plants and wood, showing
that bagasse is a most sultable raw material!l for particle board.
Some applications of bagasse particle board are outlined.

?85. Hesch, R.
Particle board from sugiar canes a fully integrated production
plant.
Board Mfr. 10, no 4t 39-45 (April, 1967).

The process and equipment used at the Bagapan plant on the Island
of Reunion for the manufacture of particle board from bagasse
are descrived. At present, the plant operates only during the

sugar cane season (July-Dec.), but plans are being made to store
sufficient bagasse for year-round operation. DBagasse is depithed
in special machines in two stages (the pith content being 20-35%),
then dried, mixed with the binder, and hot-pressed in the same way
as boards made from wood particles, The boards produced range in
thickness from 8 to 35 mm, and in density from 300 to 750 kg/cu.m.
Strength prcperties are compar.ole to those of similar boards made
from jute sticks, hemp and fia: shives, and various species of wood.
The bax~-esr varticle boards can vbe used for flooring, wall partition-
ing , cetli.@ and ruvoling, furniture, etc.




246. Hescn, H.
Fiberboard from bagasse for the conutruet: n and furniture
industrys A new bagasse plant at Reuniun,

Z. Zuckerind. 18, no. 33 114=20 (19c8), fuer, |
The content of this article is aimilar to that . the preceding
abstract.

287. Hesch, R,
Annual plants as a raw material for the particie board
industry. J
Holz Roh- u. Werkstoff 26, no. 4t 1.04-40 (April, 1ous), (der.)

In the first part of this article, the availability of annual plants
and their potential as a raw material for particle board are dis-
cussed. The second part deals with tlie manufacture of particie
board from jute, flax, hemp, and bagasse, including transportation,
handling, cleaning, and pretreatment of the fibrous materials.
Bagasse is an especially suitable raw material for particle board
since particle size and particle form can be adapted to specific
requirements as can be done with wood but not with jute, flax, and
hemp. In the lower density range, e.g., 300 kg/m’, tagasse particle
board show strength properties superior to those of wood particle
boards.,

288, Hesch, R., and Frers, H.
World's biggest bagasse board industry in Pakistan.
Board Mfr. 11, no. 12: 149-58 (Dec., 1968),

289. Huang’ H."Co

Quality improvement of bagasse particle buard with low resin
content.

Taiwan Sugar 13, No., 5: 23-5, 29 (1960).

N

e

A study was made of the effect of resin (UF) content and resin exten-
der on the quality of bagasse particle toard. The results can be
summarized as followss Resin spraying conditions have no effect on
board quality. Reducing the resin content to less than 6 % results
in an abrupt decrease in board strength. Neither wheat flour nor
sodium silicate are suitable resin extenders. 3Sulfur is an extender,
but the long hot-pressing time required makes it uneconomical to

use, Good results are obtained when using asphalt as an additive.
Board containing 6 % resin, 2 % asphalt, and 1 % yaryffin wax has a
water absorption of 8,6 % and a thickness swelling of 11,8 4 after

24-hr-immersion in water. Strength properties of the board are
satisfactory, .

E
%
i
4

;

290, International Cooperation Administration.
Plant requirements for manufacture of wallboard from bagasse,
International Cooperation Administration, Technical Aids
Branch, Washington, D.C. (May, 1959). 30 p.

R R

291, Jain, N.C., Gupta, R.C., Bajaj, 5.C., and Singh, D.D.
Note on the utilization of sugar cane lcaves,
Indian Pulp Paper 19, no. 5: 365-6 (Nov., 1764},
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rolrainer. triacs on tre Lue of whemar fane 1eaves ason filler and an
aytertor o 3 lowoon manat cture and for manutacturing hardboard are reported,
wnen oot as oa faller or extender glue wihesion values were sttisfictory

ap e o “ sxtension. lisrdvoards made from sugar cane leaves had suitable
crarscteristicr altho.sh board strengths were low.CoOk1lng sugir cane teaves
1ot NAOH prodsees 1 material of sufficient strengtho to be utilized

as a4 low qrzdw sardtoard. Trials for use 1n chilpboards were not encournging.

Up to <0 Cowldered Lonaves may be used as oa filler and exiendar in phenol-

formaldeliyd.s resins,

T . FKehr, M., and SehBleel, .

dapasce and other residues of nnual plants as 2oraw material for
particle board,

Holutecknol, iy no, 1307h=10 (Dec., 1967). (Gery)

The s.i1tability of bagasse and some other lignn-cellulosic residues, such Aas
flax suives, rape straw, reed, sunflower seed husks, and groundnut shells as a
raw material for parti-le bonrd has been studied. The physical properties of
the boirds prepared from various residues on a lab scale are tabulated, While
the utilization of annuals other than bagasse 18 only touched on, the manufac-
ture of particle board from bagasse 1s described 1n some detail, Single-

layer as well as three-layer boards were prepared using 7=12. urea-formaldehyde
resin as o binder. Satisfactory products were obtained by pressing the

material ot 170Y € and 19 kg/sq. cm for €-10 min,

~Li, Kole ak, M., and Rajkovic, i
tarticle board from bagasse and bamboo.
brevarsky Yyskum nc, [t 10i-1€ (17¢1). (Slovax.)

Various types of experimentnl particle boards (single— and three-layer
construction boards, boards overlated with resin-1mpregnated paper, thick
insultation boards, and 5 mm thin boards) were manufactured from depithed
bagasse and bampboo chipsn, The two materials were found tc be perfectly

suitable for alt types of board. The mechanical properties and water absorption
of the boards obtained are tibulated.

14, lengel, D.E.
Investigations to determine optimum methods of producing
hagasse-fibre b.ards 1n the softboard, particle board, and hardboard
dens1ty ranges.
Proc. Intern. Soc. Sugar-Cane Technologists 11: 115€-T74 (1)62).

The resulte of the investigations conducted by the author provide evidence
that insultation and structural boards can be manufactured econcmically from
bagasse, The bagasse-fiber boards have satisfactory physical and mechanical
properties and cin compete well with wood-fiber boards in the insulation
board, hardboard, and particle board market,

~94y, de Lumen, B,0., Villanueva, L.J., and Pawagan, P.
Properties of hardboard from sugar canebagasse.
Philippine Agriculturist 4¢, no.9: 717-28 (1962).

Undepirthed ani depithed bagasse was pulped by the cold soda process,
passed through an 8-1nch attrition mill, and formed into circular
pulp mats approximately 8.5 inch in diameter, The mats, without
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Sluingy weve precocd bo o hardb oard Ly using an o dnlioo oo DYCLUSNT

of (10 lu/casin. for 1 orin at 17.7C. the tiiraiooaras e daevithed
DASGLASC wers surerior In load cunacity, StiTess, o0 cater pea-
3istance, und ¢iowea nigner values of rupture wodu oo Coastl iy,
dater absorption was lower after 19 min pres.in, tive tiun oot e a

10« or 12-min treatuent.

~J¢. Uahanta, D., Chaliha, 2.1., Lodh, Je23., an. Iyenor, 1.0,
dinuericess nrecess for obtaining waternrosy vo o ran 1w va-
fasce,

Ippta 7, Conference lo.s 59-uo (lov., 170,

sxperimental borrds were prepared from bacassce that acd been POW—
dered to a specific size and blended with a suitabl.c dehydrating
agent. Board properties we:e determined as a function of particle
size, tempcrature of the hot-press, applied pressure, and time oy
pressing. The resulls are shown in a series of graphs,

£97. iidller, A.C., and Fishuan, N,
Bagasse cuncrete, .
Ues. pate 2,337,47. (June 3, 1950).

A mixture of bagesse fiber, portland cement, Lime, caiciwnm chloride
and a pozzolan forms a lightweight concrete of use in wany struc-
tural applications and in the formation of paper-faced waliboard,

’

203, daffziger, T.h., Hofreiter, B.l., and Rist, Cese
Upgrading insulating board and molded puip cr ducis by minor
additions of dialdehyde starch.
Tappi 45, no. Y3 745-50 (Sept., 1j62).

bxperimental insulating boards and handsheets were prepared froa a
range of furnishes containing sugarcane bagasse pulp and wacte paper
to which 2.5% cationic starch or 2.5% of both cationic starch and
dialdehyde starch (DAS) had been added. Retention of as little as
0.5% DAS resulted in greatly improved dry- and wet-strength proper-
ties. With boards made from 75% bagasse-25!) newsprint blends,
increases of €4 and 1305 in dry modulus of rupture and dry tensile
Strength were obtained by the use of DAS. Wet-strengtn increaseu

for the same pulp blend were 400 and 900% of that of untreated boards.
DAS also provides inproved pulp drainage and lower board densities.

2)%. National Bagasse Products Corp.
Bagasse panelboard.
Ind. Woodworking 15, no. 21 12-13 (Feb., 1903).

The manufacture and uses of bagasse fiberboard, as manufactured by
the National Bagasse Products Corp., are discussed. Such boards
(tradenamed Fibron) are said to offer good finishing and painting
surfaces, and high density properties for machinin, and fastening
for heavy industrial applications.

300, Nee, C.I., and Hsieh, W.C,

Feapibility study on furfural and structural board from ba-
gasse,

Proc.Int.Soc. Sugar-Cane Technol. 13: 1881-30 (1y6€&),




A furfural plant with o aal y ity sl Tab o tons ot pure produot
in conjunction with & filoerinars Dt which o OX3 Ch=TC tons of
bagarse Jdaiiy o descriued,

01, Ni, Ch., Yang, Cn.-i., and onern, T.=K.
Asphalt-impregnated bi,asce board.
Taiwan sugar Expt. ota., seport no.

hl

D3y 10945 (1961).

Asphalt-impregnated bagauce porrd wae developed as an inexpensive
structural materia: with water-pros>f and termite-resistant proper-
ties, and whderate strengthi. The best board for impregnatin. pur-
poses was that froam pulp oi uncooked vagasse. A vase board oi den=
gity 0.5 g/c:a3 was guitable. Hoofing asphalt or waterprusfine
asphalt was used as ilwpregnatin, agent. Introduction of umelted
asphalt into the board by gravity was preferable to introduction
by vacuum., The density of the resulting board was always between
0.9 and 1.0 ﬁfcmi, provided enough impregnation time was allowed.
The impregnated board had a modulus of rupture of 200-250 kg/cm2,
water absorptivity below 10%, and showed under 95, swelling.

302, Holan, Ww.J.
Processing »f bagasse for paper and_structural board.
Tappi 50, no. 9: 127-364 (Sept., 1j07).

Thorough depithing of bagasse seens essential to nigh-quality pulp
production., A depithing procedure developed at the author's labo-
ratory is described (see abstract no. 183). 'To study the effect of
depithing on yield and strength properties of kraft pulps, depithed
and undepithed bagasse were cooked under Gifferent conditions. The
results obtained are discussed in some detail. Depithed bagasse
fiber can also be converted into wallboard of high strength and
water resistance (modulus of ruptures 700 psi at a density of 16 1b/
cu.fty 1400 psi at a density of 25 1b/cu.fty water absorption after
24=-l.r submersions 25% or less). Fardboard made by wet felting and
hot pressing at 400-425°F has a modulus of rupture of 8000 psi and

a water absorption of 8-10/5 at a density of 70 lb/cu.ft. The meth-
ods used for preparing the boards are descrived.

303, Paul, B.B.
Prospects and economics of utilization of bagasse as raw
material for pulp and paper industries in India.
Ippta 7, Conference No.: 43-8 (Nov., 1370).

The economics of bagasse purchase, collection, storage, preserva-
tion, and depithing, and the cost of bagasse particle board manu-
facture are discussed. The evaluation of bagasse fuel value (as
compared with 0il) is also touched upon. Strength properties of
bagasse particle boards are compared with those of corresponding
boards made from wood, flax, jute, and hemp.

304, Rengel, F., and Bartolucci, L.A.
Boards from sugarcane bagasse and quebrache tannin-formalde-
hyde resins.
Ind. Quim. 26, no. 3: 178-82 (1968). (Span.)

Sugar cane bagasse, comminuted to small particles, is used for board
manufacture, sugar being removed to improve the mechanical resist-
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€ o wne Tinisheaq product.  For fiber tonding, tie ootervi ia
mixea with ¢ resin ovtained from 500 sulfited quecrach tanrin
cosution, {orroldehiyde, and hexaiethylenetotriniuve 1) Beoope s

Lelling time i3 270 sec at 100°C and 9% I-concentration (touoa on
tannin extra.' ). After Sheet formation, the meterici ia presaed
ab 140-150" ¢, yielzing boards with satisfactory atrength g water
recistance.

LI svern, Tu=K.

-

Manufacture of rardboard from sugar cane bagaszse,

Taiwan sugar 2, no. 93 25=30 (Sept., 19499),
A review 13 ¢iven of procerses for the manufacture »f nariborard,
including fiber stock preparation, sizing, sheet formation, dryin,.
and preszsing, and aftcr-treatment., 1o reference ic made to the
utilization of bagasse with the excepticn of two pascages denlinge
with fibecx stock preparation.

s '

0l.  anen, Tu-x., Chang, H.W., Tseng, !'.C., Yang, C.7T., vu, C.T.,
and Liang, C.T.
The effect of pith removal on the quality of the resulting
bagasse hardboard.
iept. Taiwan Sugar Expt. Sta. 209-22 (1959).

In the wmanufacture of bagasse hardboard by the conventional wet
process, removal of pith results in 28% increase in flexural strength
and 37% increase in wet strength., It also improves the water re-
sistance of hardboard made from crude pulp. At a freeuess level

of 60 Defibrator sec., however, the effect of pith removal on water
recistance is negligible.

%07, Tantengco, P.T., Jr.
The preparation and physical properties of plaster board from
sugar cane bagasse.
Philippine Agriculturist 42, no. 3: 201-9 (1958).

Successive one-day treatment with 1% sulfuric acid and 18% NaOH at
room temperature was used to prepare bagasse for molding. Higher
concentrations and longer processing periods did not increase fiber
recovery or improve the quality of the resulting board. Bagasse
treated with 609 urea-formaldehyde resin for 30 min at 150°C and

350 kg/sc.cm. gave the highest tenmsile strength and shearing stress.
Unground bagasse gave products with higher strength than ground
bagasse, but the latter showed much finer texture and higher sur-
facc gloss.

308. Tao. H.C.
Bagasse fibre board.
Taiwan Sugar 13, no 2: 21-25 (March/April, 1966).

The manufacture of insulating board and S-2-5 hardboard from ba-
fasce at the Changwa Board Factory, Taiwan, is described. To soften
the depithed bagasse before refining, it is cooked with water,
usually at a pressure of 90 psi. If other grades of board are to

be produced, cooking conditions are varied. In general, about 1%
rosin size is added to the pulp. After sheet formation, the wet
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mats are dried in a multipic-deow dvicr, Por the panutactare ol

hardiboard, tihe soft dry sheets are het=pressed wit v ul the udte it
wires at 2%4°C and a pressure o! Tau by 8qein.  Wne resulting bodra.
have satisfuciory physical properties me ctine otandard requireacnti
The difficulties involvea in the atilsoation of Duagaose are brie ..y

discussed.,

204, Iropicai Products Institute.
kxamination of a sample of bapasse from tid dest lncies IoT
particle board production.
TPI Keport nc. 14/63 (1s03). 7 p.

sample preparation, and manufacture and testing ot bagause particle
boards are described, and the disadvantages vf bagasse as 8 raw La-
terial for particle board are discussed. 3Botn single- anda 3-layer
boards were produced. Al though the boarcs had satisfactory densi-
ties they did not meet the specifications of British Standard 2€04.

210, Ulbricht, H.J.
The poussibility of using bagasse and straw as raw material for
particle board manufacture.
FAO/ECE/BOARD CONS/Paper 4.1]. Fiberboard and Farticie 3odrd.
Report of an International Consultation on Insulation 3oard,
Hardboard 4 Particle 3oard, Geneva, 1957,

Bxperiments indicated promising possibilities for the manufacture

of particle board from bagasse. UF resin (8¢.) was added ac a binder.
The strength properties of the bagasse particle bcards were compa-
rable to thoge of similar boards made from pine shavings, or flax
shives.

11, Wu, H.a.
PSC - successfully made hard fibre board frow sugar cane
bagasse,
Taiwan sugar 5, no. o: 13-14 (June, 1358) .

The Taiwan Sugar Corp. (T3C) succeeded in preparing hardboard from
bagasse by adapting the manufacturing process to the particular
requirements of this annual plant fiber., No detailc of the manufac-
turing; process are given.

212, Wu, H.D3.
The manufacture of hardboard from bagasse.
Proc. Intern. Soc. Sugar-Cane Technologists 11: 1205-11 (1962).

The process used for the manufacture of hardboard at a plant in
Tajwan is described. After depithing, the bagasse is subjected to
steam digestion at a pressure of .3 kg/sq.cm., then washed, refined,
gized with rosin, formed into sheets, dried, and pressed at 100 kg/
sa.cm. Dielectrical heating of prepressed mats was found to be

most economical at 360 kW/1000 1b water removed.

113, Young, M.A.
Use of furfuryl alcohol in a binding resin for the manufacture
of particle boards. I.
jobre Deriv. Cana Azucar &, no. 1: 48-54 (1968). (Span.)




tarticle board witn excellont water resiostor o . Doda s ot
rupture was prepared by lwpregnating baw.ose £ibers withh 1,=14"
urfuryl atcehel (1) and 7.5-10 waleic acid v oluencou’roni.
acid catalyst (based on T), “Hroiing She o ' orial ipte o
presocing it a2t 100-1407C 40 polymerice ],

Y P .
Lottty and

Bamtoou

(sec oo abolract noy 283 204y 276 U )

1A, Boae, T.l.
boe o1 bawb o ab reiniorcecment in rort an. coment conere te,
ass.hng, Calcutta J. Ju, no. 28 S0-¢. (1ol

‘1. Dhar-ily, C.P.
Development of bawmboo bonrrds based on cashew-nut ohell Tiquid,
Indian Pulp Paper 22, no. 4: 259=t1 (Oct., 1:7).

Variouz types of satisfactory bamboo building boards were produced
by suostituting impcrted phenol with cashew-nut shell liaquid that
vields a water-resistant adhesive when condensed with formalin in
the presence of xylenc and small amounts of aqueous NaO¥. The
nhysical properties of thc buards obtained are tabulated.

1. Jain, d.C., and Dhamaney, C.F.
Studies on hardboard pireparation. (1) Frow raw materials
received from Nagaland.,
Indian Fulp Paper 21, no. 4: 259-02 (N2t,, 1900).

vxperimental hardbouras werc prepared from twelve fibrous raw ma-
terials, including bamboos, grasses, and hardwoods, indigenous to
the indicated Burma-Assam rcgion. The materials were cooked with
aqueous NaOH at atwospheric pressure for 3 hr, washed, felted, and
pressed at 160°C and 5,6 Kg/sq.cm. for 20 min., 3.zing agents, such
as wax emulsions, for improving water resistance were not incorpo-
rated. The boards were tempered by heat treatment or with cashew
nut cil at 170°C for 3 hr. The physical properties of the boards
complied with the Indian standard specifications for hardboards
with regard to specific gravity and modulus of rupture, but water
absorption values were too high.

317. NaffZigE’I‘. T.Rn. C]ark. T.F.. and 'w'Olff, I.At
Structural board from domestic timber bamboo - Phyllostachys
bambusoides.

Tappi 44, no. 2: 108-12 (Feb., 1961).

Dry mature timber bamboo was investigated as a raw material for
the preparation of insulation joards and hardboards by several
pulping techniques. Results o' ~reliminary studies indicated that
pulping with lime alone was adequate. To establish preferred
manufacturing conditions, a series of experiments wag conducted on
a pilot-plant scale using ¢, 9, and 12 % lime at 142 C for pulping.
Yields of pulp when cooked for 1, 3.5, and 6 hours ranged from 83
to 94%. The resulting boards (woth insulating and hardboards) had
strength properties equal or even superior to those of standard
commercial boards,
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214, Narayanawmurti, D.
Building boards from baumboo
Jomposite Wood 3, no. 1: 1-13 (Jan., 1950).

A4 comprehensive review is given of the manutacture, properties,
and uses of building boards irom baubov. The experiences Su far
gained with these products in the buildineg industry are quite
gsatisfactory. Kkxtensive manufacturing and performance data are
included.

%217, Narayanamurti, D., and Bist, 3.9,
Building boards from bamboos.
Indian Forest Hecords. Composite Wood 1, no. 21 9=54 (1903).

A review is given of recent literature concerning the manufacture
of building boards frowm bamboos. iome hitherto unpublished data
are added.

3,0, Narayanamurti, D., and singh, H.
5tudies on building boards. IX. Utilization of wood waste,
tree barks and other lirnocellulosic materials as a source
of placticc and building boards.
Composite Wood 2, mo. S £5-07 (May, 175%).

Continuing previous investigations (sec Abstract no. Piu), agri-
cultural and forest wastes, bamboo sawdust, and other lignocellu-
losic materials were subjected to a mild acid or alkaline hydroly-
aig at 160 and 170°C. Molded products and uwcards were formed fron
the hydrolyzed powders. The results are presented in tables and
£Tanlis.

371, Jano, Y., lshihara, 3., and Nagasawa, e
studies on the production of fiberboards from bamboo.
1. Manufacturing process at high temperature cuooking and the
atwospheric defivering from Mosochiku (Phyllostachys pubescens).
3ull. Govt. Forest BExpt. Sta. no. 113: 135-44 (1993). (Jap.)

Laburatory studies on tue manufacturc of hardboards from a Japane e
bamboo (Phyllostachys pubescens) are described. The bamboo chi

were impregnated with water, 2% NapCOz solution, or dilute sulfuric
acid (0,5 1.03 2.0 %), then cooked at 173°C for 5 to 45 min

After refinines, the pulp was forged into sheets and pressed/at

180°C and a preasure of 30 kg/ecm® for 11 min. Pretreatmept with
dilute sulfuric acid gives boards sf good strength, but pulp yield
ig low. Satiusfactory boards and pulp yield are obtai d with witer-
-impregnated chips. Water resislunce of the boards ¢An be improved
considerably by subsequent heat ireatment at 150-172°C for 4 hours.

3>, sano, Y., and Nagasawa, ..
Studies on the producti-.: of fiberboardg/from bamboo.
1I. On the manufacture of fiberboard from Mosochiku by high-
-temperature cooking ar high-pressu defibering and cother
~«p riments.
. 4.ath. Porest BExpt. Sta. (Japan) no. 126: 51-61 (Nov.,
oo L fap. )
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tre Dyph=t a0 e ¢ e Blgh preeasure Yoo und o rocer o b0 I
ape el tanet an SO=" L cooring tite, The boardn cre ot oot ot
croperties, but wator resiotance of unsioed voards woe pede s ot g 0
Addirtion of 4 sy agent ceemedd indicated, Newgpraridare Sne o ey 0 Reod

v waa kFurilensis Makino) gave boards of poorer quiality than did bBroolie-
ctoonye jubeseons, Phe reticulatay or Phy nigary vare henonioe The Lot vy

camboo speclen gave producte of much lower poclaity by the Avpl ond proce: ot
when fiberized under atmospheric pressure, Blending with cortacod cba rodiced
the qualily of the vroards, wherens * .- addition of hardwood chiy o w0 ven

favorable,

"1, 3hepardson, Rl
Composition containing bamboo particles and thermnosetting recan,
UaBe bote 5,905 a4 (Auge 4, 1194)

Sreen bamboo is ground to lf-meeh, dehydrated to 1/? Lt orimined werpht, mixed
-~ y? . B

w1th 200 urea=formaldehyde resin and 1» paraffin wax, and pressed so that 1 an,

of the oriFinal material is decreased to 7/8 in. thickness fter O mir ot

T

499 C and 105 kg/sq.cm. The product 1s ureful for mounting electro-tyyingy and
engraving plates,

7. Singhy, MM,
Freassed boards f{rom bamboo dust,
Indian Pulp Paper 13, no. 3: 70l, 203 (Sept., 1960)

Laborntory experiments carried out at the Indian Forest Research Inctitute on the
anufacture of hardboard from bamboo dust by the wet procese sare described,
Results are not encouraging,

17y, Singh, M.M,, Jain, H.C., and Sekhar, A,C.
Some investigations on pressed boards from bamboo,
Indian Pulp Paper 23, no. 123 651-6 (June, 1969).

Experiments on the production of pressed boards from bamboo by the Asplund
Defibrator process showed that relatively small changes in steaming temperatures
resulted in considerable variations of power consumption and certain mechanical
properties. Power consumption dropped markedly with increases in steaming
temperature. The following physical properties of the boards were determineds
tensile and bending strength, compression parallel and perpendicular to the plane,
nnrdness, water absorptivity, and swelling, Data are given 1n tabulated form,

Hanana stems

(see abstract no, 339)

Cagssava stalks

)}26. FlaWb' L.J.' and Palme!‘. E.R.
Production of particle board from cassava stalks.
Tropical Products Institute, Report no. G. 34 (19¢68).

ixperiments were carried out in co-operation with the Uganda Development
Corporation using 200 lbs, of cassava stalks about 3 feet long and 1 1inch 1in
diameter, Splinters were produced under controlled conditions, mixed with urea-
formaldehyde resin in a rotary mixer, cold pressed, then hot pressed. The
standard panel was compared with B,S5, no. 2604:19¢3 for bending and tensile
ctrengtigResults using 6,8 and 10 per cent resin are tabled. It was concluded
that good board, slightly exceedirg the B,5, can be made with 8 per cent resin,
sroducing a 0 1b/cu.ft, density.
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7221, Narayanamurti, D., and singh, J.
Studies on building bourds. V. Utilization o ‘.apioca stems
and hoop pine bark.
Composite Wood 1, no, 1: 10-17 (Oct., 1953%).

Hardboards were prepared from tapioca (Manirot utilissima) stems
and hoop pine bark, insulating boards from tapioca only. For dis=-
integration, A lab-gcale Asplund Defibrator was used. Pressing
into boards was carried out as usual. The resulting boards compare
favorably with ocimilar commercial producte.

S

2%, lLarayanamurti, D., and singthy, J.
Studies on building boards. VI. breparation of plastics,
boards, etc., from wood waste, barks, etc., by thermal treat-
ment in presence of water and by other methods.
Composite Wood 1, no. 43 89-93 (July, 1954).

4 thermal plasticization process on a laboratory scale utilizing
different tropical lignocellulosic materials and barks for the
manufacture of board and maulded products is described. The results
show that products of satisfactory strength and water resistance can
be obtained, tapioca wood giving the best results under the conditione
employed. A few experiments were also carried out in which tapioca
wood or hoop pine bark were either subjected to a mild acid or al-
kaline hydrolysis or allowed to react with sulfur, phenol, etc.,

added to the cook. -

Coconut husk and coir

(see also abstract no, 270)

329, George, J., and Joshi, H.C.
Complete utilization of coconut husk. I. Building boards from
coconut husk.
Indian Pulp Paper 15, no.8: 507-10 (Feb., 1961).

Coconut husks shredded by hand or in a disk mill were pressed into
voards at about 150°C and pressures of 3.5 to 155 kg/sq.cm for 30
min., On manual shredding, most of the pith remained on the fiber,
whereas disk milling separated the fibers from the pith (60340 weight
ratio). Hardboards from both pith and fiber had satisfactory bending
strength which could be improved by addition of a formaldehyde donor,
or tar acid-formaldehyde resin. Three-layer boards had particularly
good bending strength but, like other insulating and medium-density
boards, high water-absorption values too.

330, George, J., and Joshi, H.C.
Complete utilization of coconut husk. II. Hardboards from
coconut fiber.
Indian Pulp Paper 15, no. 9: 573-5 (March, 1961).

Hardboards with satisfactory strength properties were prepared from
unretted coconut husk and coir shearing waste. To improve the felting
quality of the pulps, the fibers were subjected to a softening treat-
ment prior to forming into a mat. Boards from unretted fiber had
better strength properties than those from coir shearing waste. The
gomewhat high water absorption could be reduced to a sufficiently

low level by oil tempering or by using suitavle sizinyg agents.

E

i
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331, George, J.
Complete utilization of coconut husk. IIl. Particle boards
from by-productis of the coir industry.
Indian Pulp Paper 19, no, 10: 613, 616 (April, 161),

The preparation of paiticle board from coconut husk pith waste and coir
shearing waste is described. An aqueous extract of unretted coconut husk,

a tannin formaldehyde resin (derived from tamarind sced testa, Bruguiere
bark, or tea waste), or a PF resin was used as a binder. The mixture was
formed into a sheet, and then pressed at 145°C and 90 kg/sq. cm for 1 min
for a 6 mm board. The boards had satisfactory strength and water resistance,

332, George, J., and Bist, J.S,
Complete utilization of coconut husk, IV, Three-layer particle
boards with coconut husk particle core.
Indian Pulp Paper 16, no. 7: 437-8 (Jan., 1962),

Wood particles were used for faces, and coconut husk particles for core in

the preparation of three-layer particle boards of medium density. The amount
of PF resin binder added was relatively minor. Strength and water resistance
were within the usual range for medium density particle board., The boards were
highly fire resistant, tough, and possessed smooth surfaces,

333, George J., and Shirsalkar, MM
Particle board from cocnut husk,
Res.Ind. 8, no. 5: 129 (1963).

334, Iyengar, N.V. R., Anandaswamy, B.,, and Raju, P.V,
Thermal insulating materials from agricultural wastes: coconut
(Cocos picifera Linn.) husk and pith.
Jo Sci. Ind. Research (India) 20D, no. 7:276-9 (July 1961).

The possibility of utilizing sun-dried coconut husk and pith obtained by

wet retting for the production of thermal insulation boards has been studied,
Insulation boards prepared from different fractions of husk and pith have been
found to possess good thermal insulating properties,

135, Jayaratna, S.M,
A possible use for coir dust.
Ceylon Coconut Quarterly 11, no. 3/4: 1-4 (1960).

Brief description of a process development in Ceylon at the Coconut Research
Institute for the economical manufacture of moulded articles for many domestic
and constructional purposes from coir dust,

336, Krisnabamrung, W., and Takamura, N.
Suitabilities of some Thai hardwoods and coconut fiber for
manufacturing hardboards by wet and dry process,
J. Jap., Tappi 22, no., 3: 154-64 (March, 1968).

Experimental studies are reported of the manufacture of hardboard by wet

and dry process from coconut (Cocos niciferd fiber and 7 Thai hardwoods,

The Asplund Defibrator process was used for defibration. Phenolic resin

and paraffin were added to the fiber furnish in amounts of 0.9% for the wet
and 4 % for the dry process, With the exception of two hardwoods, all raw
materials examined yielded hardboards meeting the specifications of Japanese
industrial standards. Boards from coconut fiber showed outstanding flexibility
superior to that of wet-process hardwood boards.
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in, fe 1=10 (Talv, 1987),

In Indmec11 in=ine 1961 nlan- wera drawn un to ctart nrodneine hardhnard
to meat the ine~raa-ings demanl for cheet miterials nececcary for homaine,
Caconnt hittke were choren 1~ the raw material, In Mact-Javi, 1 nilot nlant
with 1 production ~apacity o€ 3,500 ton~ of hoird annually was erected,

The German C,T,C, prncess hins bonn rhn~an hecau~~ it anpear~ to he
acanomical for medium and even small-—-~i~ed nnite, Tn additinn 1t 1¢ anited
far producing 1 rreat variety of board-,

AT, Tronical Praducte Tnatitnte,
Attempts to ucne coir dust in the prevaration of tilding =1ab~ on hardboard.
Tronical Prodncts Inctitutee, Renort no. Gs 35 (194R)

Coir dust of two distinct particle size distributions were mixed with
cement in ratios of from l:l1 to 6:l cement/coir dust which only produced
concrete of load-bearing qualities when extra water waes added to the coir,
The coment faction was then increased to what was considered uneconomic
levels before adequate concrete was produced. Non-loadbearing panels of

40, 00, 70 and 80 1bs/f‘1:3 were also produced but with difficulty. Hardboard
production required both excessive pressures and resins and was also con-
sidered unpromising.,
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doaned ot 14070 for 10 min at pressures ranging from 30 to 30U vy, Ineponias
n content ond 1nernased density both resulted in 1vroved board Sponttn oo
rorasistance, Ggapge

N ntartping Lo recon and bt 4 dene s o0 b, .
cveended the dritish standard mininm ctrenptn, Mixtores of corfoe biicke . qth otiop

toomsteriale mave boards of lower strensths than coltee hures lono,
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Nomi pel ’ M
Arrd=trantal ~arnecob con~tratian mtorial and method F eaia s ne s

My Ty matent o0 o0 { Tan a0y,

h oo a® maline sl lhoard ar the Tike copntruction boarz comprises contacting

g o' =h of cornecobr with a phosphoric acid ~a'ution of 0-0" roncentratinn A

j\~‘100¢, mithirawine the nhaarharia colutinn from the 3ipected corncnb npeaduct,
vieine the partiala ri7e af the corncob nroduct to 1 fine tevture, mixine the

f vo-texturad praduet with a resineformine 11 juid, shaping the mixture, -md

t o n~ 1t alovated temperatura,  The re~in-formine liturd inecludes Mrfury) 1joohol

b ot ~ulfrte 11 mor, and nhasphorie acid,

. Fattah, A., and #¥ahman, S.M.F,
3tudia~ on the thermal ind electrical inaulation nronerties ~f bairde made
from wa~te materials indigenou: (to Pakistan).,
3rte Tnde (Pakistan) 4, no. 1 ¢ 21-40 (Jan., 17%5),

8- t1ag of the therms] and electrical ororertien of board~ made Crom wia~to material
F*‘ﬂ cticke, dnte ~adtine yacta, eorn huck, and cawdu~t) indisenoun to Pikictan are
P orteds  The wicte materials were mixed 1n various combinations and praportions
*h 2 PP binder and pressed at 130°C and a pressure of 300 psi for 15=0 min. Mont
b2 1~ obtainad ~howed thermal and electrical insulation properties comprarable to

o of commercial boardr.

}°.  Rao, Ramachandra, K.
"tilization of corn-cobs for mar.afacture of plywood.
Indian Forester 91, no. 6: 405 (1965).

qu?wtinw-tvne buildine boards are made from corn-cobs by cutting the cobs into
klmn:verve sectiona of reituired thickness and forming the sections into a slabdb
r'vored on both sides with a veneer, The product obtained is lighter and cheaper
E;zn ordinarv nlvwond,

"ton stalks and cotton seed hulls
e 2l~a abstract no. 255§ 2643 2703 34?)

%
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240, andavi, E.
Economic and technical aspects of harvesting cotton stalks
for the production of particle beard.
ID/WG.67,/11,  UNIDO bxpert Working Group .ceting on the Pro-
duction of Panel:z fron Agricultural Heridues, Vienna, 14-18
Deco, 170, 7 p.

Cotton stal'"s are ugsed for the production of particle voard atv A
plant ectatlished on & 5,000 ncre farm near Gorgan, lran. A briefl
description is given not only of nethods for harvesting cotton

stalks, as indi_cated by the heading, btut also of storage procedures,
and of the manufacturing process used at the plant. Jince buards
made from cotton stalks show a dark brown color ang moderate strengtn,
at least fifty percent of the stalks are substituted for opoplar

chips to improuve appearance and physical properties.

Flax and hemp shives

(see alio abstract no. 2553 259; 2643 270;287;292 )

357, Barthel, k.
Utilizatior of vy=-product flax shives for fiber’buaris.
Paserforsch. u. Textiltech. 12, no. 113 534-47 (dov., 1)61).
(Ger.)

Flax shives constitute about 37% of the harvested yield ot tne flax
plant, bExperiments have demonstrated that fiberboards with satis-
factory properties comparable to those of wood-particle and wood-
-fiber boards can be made from this agricultural waste. The manu-
facturing process includes sorting and cleaning of the flax chaff,
pressure-steaming, defibration in a disk mill, cheeting of the
processed shives by a wet process, and moiding in a hot-press with
or without addition of PF resin adhesive into fiberboards ranging in
density from less than 0.25 to 1.0 g/cu.cm.

4%, Rentsianova, 1.Y., Veksler, G.il., Harkov, L.R., ielauned, 5.0,
and Petrienko, r.in.

The manufacture »f woiod-particle board from hemp scutch.
Derevoobrabat. Prom. 11, no. 43 9-10 (april, 1j62). (Huss. )

A description is given of a manufacturing process for wocd-particle
board from wood alone, wood and hemp (and/or flax) scutch, or from
sculch alone. In the case of mixed boards, the internal layer is
made of wood particles, the outside layers of hemp scutch cleaned
of fibers and dust. UF or PF resins are used as binders, and the
boards are moulded at 135-14000 and a pressure of 14-20 kg/sq.cm.
The process is to be introduced shortly at one of the large furni-
ture plants of the Ukraine.

343, Eisner, K., and Kolejhk, M.
Building board from flax and hemp fibers.,
Drevo 13, no. 12t 356-6C (1958). (Pol.)

Experisenta. boards were prepared from flax and 9% UF resin binder.

The wixture having a moisture content of © ‘5 was pressed at 160°¢C

R
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for o min, The density of the bourdy wat U, U=U.c™ & cu. .

Joards of lesser density (e.g. C.lt ¢, cuve .. can be produscd s
weil, iHemp fibers required only oY, vinder,  As conparcd with
woud-particle board, boards frow flax an. v are more ¢onomicas,

but show au:zli higher swelling in water,

25C. rracxowiak, A., and bLawniczai, .
ihe effect of the waterproofing impregnating axent dobh-10 .n
some properties oi flax waste boards.

Przenysl Drzewny 12, no. 11: bt=9 (Liove, 1901). (Fol.)

A new waterproofin: agent developed at the Inctitute of woud lech-
nology in roznan was found .o reduce the hygroscopicity f fiax
wagste boards by 00, their swelling by 407, and Lo incerease their
bendin,; strength uarkedly.

551, Gradovich, V.4,
Prospects for tue expansion of the nunutfacture of congstruc-
tional boards from flax waste,
Proizv. 3troit. Izdelii iz Plastmass, 3b., 1963: 73-80.
(kuss.)

A process for the manufacture of insulation boards from flax chaf.
is described. The chaff is beaten to a freeness of 14 oR, sized
with a rosin-paraftin size, and mixed with 0.27% of a fungicide
(NazsiFé). The fibrous suspension (consistency of 1-1,2%)) is formed
into sheets, and the sheets are pressed and dried. The finished
products have a specific gravity of 0.18-0.22 g, cu.cm, a bending
strength of 6-12 kg/sq.cm, a 2-hr maximum water absorption of 20%,
and a heat conductivity of 0.047 kcal/m/hr/°C.

252. Hadnagy,J.
kxanination of some problems in flaxboard production technol-
OFfY.
Faipar Kutatésok, Vol. 2: 77, Budapest 1964. (Hung. )

353+ Klauditz, W., Ulbricht, l.J., and Kratz, Ww.
Production and properties of lightweight wood-shaving boards.
Holz Roh-u.Werkstoff 16, no. 123 459-06 (Dec., 1458). (Ger.)

Particle boards having densities of 0.3-0.9 g/cu.cm were prepared
from softwoods and hardwoods, and from flax straw. About 6.9% 923
resin was added as a binder. The boards showed strength properties
that made them appear suitable for various commercial applications,

354. Kolosvary, G.
Increasing the water resistance of wood-particle and hemp
waste boards by preliminary thermal treatment of the particles.
Fairpar 15, no. 23 46-9 (1965). (Hung.)

Hemp waste and poplarwood particles were heated to 160, 200, 210,
and 235°C by means of a stream of hot gas. Particle boards made
from the pretreated materials showed lower water absorption and lower
thickness swelling after soaking in water or after exposure to super-
saturated water vapor for 10 days than boards obtained from untreated
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Loard,
© . Lawniezoer, e, and Raczkowski, .
Tr~ rhysical and mechanical prororties of vouwrds tros fiox wno te,
Cepovoonrabat. Prom. 11, ro. 103 T1=% {0cte, Loy CRacae )

W1 ldings voards from flax shives are sroquced an Poland in Leo donso by Tang oy
S00=700 imd {00=400 r;/cueme, the iatter oring used av o Ino.lation paneiv,
After thorourh clenning the chives are formed 1nto boards using © trers oottt
P pesin as 1 vinder. The water apsorvtion of flaxboard 15 low:r tran o woca-
particle boird and can be furthier reducea Ly the additior of 4 recontiL gevesoped
witer-proofing agent. The elasticity modil 5 and bending stropgrtn e ©TD 0 LT
te, those of wood=pnrticle bonrd of the sane density, The cpecid avantreor of
flaxbosards are their high th rmal nnd sound—1insulating prepertiec,
. Lawniczak, My oand Hecznovesly e
Particle boards made from {lix and hemp shives,
Drvna Industrija 14, no. ‘j/lO: 14 3=4¢ (l‘)bﬁ) (Croat,)

The procercs used at the Vitasicama mill in Poland for the producticn of prrtrcie
Loard from flax and hemp waste 10 described 1n some detaill, Dust and fitres
amounting to swout ©H 7 of tho raw miterial are removed pnewnatically before maxine
tne shives with urea-tformaldenvd: resin and 1 wate rproofing agent. The mixture
having A moisture content of 17 " 15 then formed 1nto 1 mat and presses st
140-1500C, The pressing time depends on the thickness and density of the conrd
(fvse, 14 mn for a 70-mm board ~f Hic k{r,/m" ). Fer use in stractural aprlication:
and {urniture, boards with a dennity of 700, 00, and 500 'f.f/..i' are proedaced,
Minor qusntities of lighter ¢oorax (300 and 400 Kgr/mf) aye »iso produced yielding
4 nultanlc icolation material . The physical and mecharic~! nroperties $iater
avsorpiion, thicknese swelling, lodulus of ~lasticity, hardness, therpmnal
conduetivity, and sound-absorbing propertim;') of the hemp board: cumpare weil
witl those ot boards made from wood.

1T, Hestdarh, M., and Demellencester, M,
"he manufacture of phenolic-resin-vondad flax-partici= poard
for the construction industry.
Holz Roh— 1. wWerkstoff 7%, no 6: 209-14 (June, 1470). (Ger.)

The structure, chemical composition, and mechanical strength of flax shives and
flax boards were compared with corresponding properties of wood-particle boards,
No significant differerces preventing the production of phenolic-resin-bonded
flaxboard were observed. Two tvpes of board, either with or without the
~ddition of supplementiary canstic coda, were produced both meeting the spacifications
of German Standard DIN 68 7€l

158, Narayanamurti, D., and Singh, J,
Note on hardboards from linseed fibre,
Indi»n Pulp Paper 17, no. 9: 30¢ (Novae, 1962).

Linseed fibers were pulped with varylng concentrations of NaCH, defibered 1n I
a Condux mill, and pressed into board. Difficulties encountered in the defibration
of the long-fibered material were eliminated by cutting the linseed fibers to

shorter lensthe, The properties of the tempered boards proved to be satisfactory,

i, Nico, R., and Cremaschi, J.
Quebracho tannin-formaldehyde aghesive for particle board.
Rov. Soc. wuine Mex. 95, no. s: 98103 (May 19¢1). (Gpan.)

The manufacture of particle board from popiarwood and flax fibers using quebracho
tinnin-formildehyde adhesive as a bincer resulted in a board with properties
spproximating or superior to those of “1nilar boards using UF resin adhesives. The
set of the tannin-formaldehyde adhesive 15 less than haif of that of UF resin
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A rlant Do ot manutacture obullding voarts See T X war e g
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Drcoent 10 cesoriona, ana bae apnplications 1 ot Ltnew bonod. n

constructi no arve cicounsed and iliustratea.

T . SEGT Yy
cethoo O tanroving cowe physical vronertics of floxovonmid,
Frzewysi urzewny 00, no. 13 12-12 (Jan., 1), (Pol.)

Moo mosalibility oF imeroving the water resictance of flaxu ara oy
incerporating 1 special paraffin emulsion into the fivrous miterial
was investirateds It was found that both water avsorption and
gwoloin in witer aecrensed conciderably witn inerensing parafiin
content of tie vurds, UOptinws values were obtained with voards
ontainins ooy o f tne water-proofing agent. Further increasing
ne parsYfin content resuited in products of lower strength.

~
w
+

v

3¢7.  Jkri,con, AoT., Shishko, A.M., and Ilescin, .V,
Utilization of rpinewood stuaps and flax fiocers for the sianu-
facture of therral insulation panels.
Vestsi Akaa., w~avuk Belarus. 3.5.H., Ser. Fiz.-lekh, lLiavuk
noe 1t =13 {1558). (Russ. )

e adaition of 25,0 flax fibers to stump worod Luproves the ctrenectn
oroperties and increases the hardness of insulation poard. Joint
beating of wood and flax fibers is recommended. The pruperties

of the bvoard comply with standard requirements.

3v4. owiderski, J.
Technelogy of flaxbecard manufacture.
Holz Hohi- u.werkstoff 18, no. 7t 242-50 (July, 1960). {Ger.)

This is a well-illustrated descrintion of the technology of flax-
board manufacture, in particular of the facilities and operatinns
of a recently constructed mill in Poland. Compared with the manu-
facture of wood-particle boards, the processing of flax shives
requires no chippings nuch less drying powerj no press formsj and
no metallic pallets, but on the other hand better cleaningj more
careful moisture controlj twice as much preforming pressurej and
a more rugged hot-press design.

365. Tomfsek, L.
Flax shive particle boards,
Drev, Viver 15, no. 61 49-54 (1962). (Czech.)
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GG, Verbeutol, Jey snd Aornb a4,
rarticie ovoeards fron flox. vart 1. tiarvation of arrioui-
tural by-proaucts, - rart II. In.acurial experience in tue
ase ol flax strow for the manufncture ol vorticle boarcs.
FaO; BCE/BOAnw Culo/Paper 4.10.  riverovoard and rarsicle soard.
Hepert o an Internatisna! Consuitcetion on Inculation soard,
Hardboard, and rarticie sonra, Geacva, 1754,

fhe first part ot taic cuaference paper deals witi the availenility
and utilication ! agricustural oy-products, especially of tlax
straw. In the second part, the industrial experience in the manu-
facture of flaxboards wained in the course of wore than 20 years

is reviewed.

367. "v't’ielexcu btd.
Flaxboard production in Selgiun - [he new Wielexco uwili,
Board 4, no. 123 286=-9 (1J61),

Grasses

(see also abstract no. 29.; 316)

368, Narayanamurti, D,, and Singh, K.
Note on hardboards from Kans grass (Saccharum spontaneum),
Indian Pulp Paper 17, no. 5t 301 (lov., 1962),

Hardboards of satisfactory properties were wade experimentally from
Kans grass (Ekra) by vulping the o rass with caustic soca (0.05 and
0.5%), lime (0.1 and 0.%.), or plain water, all mixed with the grass
in a 1:20 ratio and boiled for 2 hours. ‘he 0.3 lime treatment
produced the best board with a modulus of rupture of 543 kg/sq.cm. ,
but gave the lowest pulp yield (4%.).

309, darayanamurti, D., and 3ingh, J.
Boards from Phragmites karka.
Indian Pulp laper 17, no. 7: 43/ (Jan., 1963).

The manufacture of thermodyne disks, chip boards, and fiber boards
from Phragmites karka material and the properties or the products
are described. The chip boards (105 UP resin) had a density of
0.565-741 g/cu.cm. and a tensile strength of 73-100 kg/sq.cm. High-
-strength fiber boards were produced from Ca(ii) ;-cooked pulps,
while boards with good moisture resistance were produced with NaCH
cooking., 0il (linseed) temperin, improved both properties consid-
erably, more so than simple oven tempering.

":’{O. Singh, }'101'1. v Rana, Rc Sc ' and Sekh&r, AIC.
Pressed boards from Ulla grass (Themida arundinacia),
Indian Pulp Paper 19, no. 7: 443, 445-7 (Jan., 1965).

Ulla grass was processed (chopped, screened, socaked, steamed),
defibered in an Asplund defibrator, washed, and the wet fibers
pregsed into fiberboard at 3% kg/’sq.cm. for 5 min. The board was
subsequently dried at 130°C and a pressure of 31,7 kg/sq.cm, for
two hr. dtrength properties of the boards obtained compare favor-




ALY with those of commereial tirberboards, oo oof e o
defibering time on the board rroperties are diocanoo

'

Groundnut shells

. o]

voee also abstract no, TS, Dot ag)

11, Chittenden, 4.%,, and Pulmep, R,
The production of varticle boari from aroundnoot o srells,
board H, no. t: 100-10% (130),

single layver particle boards woroe produced experimentaiis usinge sroundn.t chel s
and urea=-fornaldehyde resin, The range of strensth charact.rictics from e
several dencities and recin ¢ ntent levels worpe JULte wides Very fine particlos
(prssing a b5 270 mesh sieve, U,07 (% 1nch aperture) were oxcl.deq s ey noed
fxcessive resin. A hoard of about 40 lbs, per cu, f't, wns chosen ar g typaedl
sumple, Pressures used to produce beards of densities from Y5 to M0 Ibse por cultt,
ringed from 1€0 to 580 1bs, per sq.m. Tho boards wers found to be difficult to
fand but this wis sSald to be soluble by making a i=layer beard., Otherwise 1t

WA workabi» with normal tools. A cost summary 1t included based on West African
prices, Samples were compared with BS2¢ (il dfe, Dit: are tavulated by resin
content and densyte for various characteristics,

o
Y

- Chatierion, A,E., and Palmer, E,R,
The preoduction of particle board from fFroundnut shells,
Board [, oo, 81 1837 (Aug., 1J64).

Particle boards wore made experimentally from groundnut chells, The fraction

of shells retaired on a 3/lf-inch sieve was used ag the core and an equal
“4eight of the frartion which passed through the siove was used ns the aurface
tayerrs. The effects of different resin formulations, modifications of the
manufacturing technique, addition of fungicides and wax, nnd other parameters
were investigated., The tests were conducted on boards having 1 density of

0.4 g/cu.cm and containing 8 UF resin. Variations of ranufacturing techniques
and changes in resin formulations had little effect on board strength, However,
pressing without a frame resulted in boards of better cirength rroperties

than when ucing a frame. The moust effective fungicide tested was Na-pentachloro-
phenate, The addition of wax improved the dimensional stab1lity of the boards
when stored at high humidities, but had only little effect on water absorption
whern the toard was immersed in water,

57“. Ch}.tt‘lnd(ﬂ‘n' A.Eo' and Pv’llmer' Eo R.
Particie board from groundnut shells.
Board ¥, no, 33 TH-'o (March, 1965).

Investipation of the full-scale plant production of particle board from
groundnut - nells showed that a conventional plant designed for use with

wood partic' . required modification, particularly i1n the methods used for
removing extrancous material: and dust, and in eliminating processing steps
where groundnut shells could be reduced to powder. Details of a plant taking
these factors into account are presented. Boards produced were tested for
strength, ~ater absorptiou, aging effects, etc.,, and thc results are tablulated.
Tingsten carbide-ii1pped saws were required to trim the boards. The economics

of utilizing prounc-ut shally for particle board manufacture are d1iscussed,

374, Digara, R,
Particle toards fr - groundnut shells.
Oléagineux 2z, no. 61 4057 (June, 1967) (Fr.)

Attempts have frequently be made to utilize the groundnut shelle, which
constitute up tc 25 % of the weignt of the total nuts. This article descritan




trhe o qurte coccesostur manufactor of article poarids Artep oone faine,
removing o0 dunt and cleaning, Lo carticios are e wathon thermore s
1esin, and tnen pre-forned, Hot ore soing 1o done contineaslye The boarde
obtained snow satisfactory strengtr ropertiler and are highly resistant o
termites and moulds. A board factory necds an anmd aaoply ot ol Teset

AT

Dy D0 tone of mbells,

Iy

e Jain, Nele martey Hottey oy et ey anu oanghy el 1
“tiiization of sroundna bt shells,

Indian .. Paper 10, no, ¢ S77==t (leone, 1ta).

Resolts of anvectigationg on bthe atilization of proundnat cshells for nardboardy,
varticle poards, and batlding btoaran, and as & Piller extender o aontnetie

regint ore }I“‘:"‘nt!‘(i.

STt. Can, NeCe, Jupti, ReCu, and foin, Dok,
FParticle voards {from proandnet cnel i,
Indian Dulp Paper 0, no, t8 4=t Lo o Dece oo 1)
t ] '

Laborator: experiments on the manufacture of jarticle boards from groundnct
shells are reported. The shells woere freed from dust, sprayed with suitable
resins, formed 1nto a mat, cold-pressed, -ind then hol-pressed, No sizing

agents (¢.f. parafiun wix) were added, The time and temperature of pressing
depended on the type of binder used and the thickness ot the voards The

physical properties Grodulus of rupt re, tensile strength, water atsorvtion, atc, )
af the boards were satisfactory, axeept water aboorption whict was ratner hirh,
Data are tabulated,

377,  Tropical Products Institute,
Notes on the design factors 1n the production of a particle board plant

to utilise groundnut shells,
Tropical Products Institute, Report no, 09 (1962).

Jute sticks
(see also abstract no. 29J, 264, 270, 87, 344)

378, Banerjee, S.,P,, nd Saha, P.K,
Particle board from jute stick,
Contribution to the Annual Report of the Technological Research
laboratories for 1962-63, Calcutta, Indian Central Jute Committee,1964, 4 p.

The manufacture and properties of particle boards from jute sticks are
described,

374, Far Eastern Economic Review,
Hardboard from jute sticks,
Far Eastern Economic Review 36, no. 8: 434 (May 1962).

India has begun producing hard paperboard from jute sticks at two

Calcutta paper mills, The board is claimed to be a superior quality product of
high bursting and folding endurance, suitable for making box-boards. The
manufacture of building board from jute sticks has not yet been considered,

380, Narayanamarti, D,, and Kohli, R,C,
Boards from jute sticks,
Board Manufacture 4: 122-3 (May 1961,

381, Narayanamurti, D,, and Singh, J.
Plastic boards from jute sticks,
Board Man.facture Y3 199 (Nov,, 1460),




. ity Polyy and Basaw, FUF,
Swhuited ooty material fron cute otiew,
Pate Sl 0y noy Ls Mo e (Apral, L4,

v mode from acost 50 5 jute stick prle 0 O owate POer, ant 0 hony e
cattirettoowas recentiyc o developed Ly the Technic! Resenrch latorat riee of tne
Irdien Cortral Jite Committeo 4t Calontta, The .11ty of the voard, eitherp
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Mistard stilk.

iR, Narayanamurt:i, D,, and Kohli, R.C,
Hardboards from mustard stalks,
Indian Pulp Paper 16, no. 6: 379 (Dec., 1961),

Hardbcards wore made from mustard stalks using lime or caustic soda a5 the
cooking medium, The strength properties of the voards were inferior to those

of boards nade from jute sticks, and their moi1sture absorption was rather high,
some of the boards, however, were satisfactory. On the whole, best results were
obtained withi the lime-cooked material,

Pilm leaves and palm fruit stems

(s2e abstract no. 299; 264; 270}

Papyrus

(see also abstract no. 759)

384, Lewin M,, and Lengyel, A.
Papyrus as a raw material for the production of insulation
board and hardboard,
FAO/ECE/BOARD CONS/Paper 4.14. Fiberboard and Particle Board.
Report of an International Consultation on Insulation Board,
Hardboard and Particle Board, Geneva, 1957,

Insulating voard and hardboard have been made from papyrus both on a laboratory
scale and 1n a pilot plant run in Israel. Physical properties of the boards were
satisfactory.

385, Lewin, M,, and Lengyel, A, ‘
Papyrus as a raw material for the production of insulation and hardboard,
Bull, Research Council Israel 6C, no, 3: 181-96 (Aug.,, 1J58).

Insulation and hardboard were made from Israeli papyrus having 37.5 % rind, and
29.5% p1th, Suitable pulps were obtained by cooking with water at lb'OOC and a
fiber: liquor ratio of 1:1, and subsequent refining in disk refiners, The

refined and screened pulp was sheeted on an Oliver forming cylinder at 10 f.p.m.
and dried at 165-170°C in a Coe drier to give insulation board. For the manufacture
of hardboard, the wet mat was hot-pressed at 200°C and 100 kg/aq.cm for

6 min, The boards met British Standard specifications.




3866, Lishtvan, I.I., and lleshalkin, G.V.
The mechanism of quality improvement of peat hcat-insulation
boards by thermal treatment.
Izv., Vysshikh Ucheb. Zavedenii, Stroit, Arkhitekt. Jy NO. 3
61-66 (196C). (Rucs.,)

The possibility of improving the quality of insulation boards wade
from peat of low degree of decomposition was studied. Boards pre-
pared by the standard wet process were subjected to thermal treat-
ment by heating them under atmospheric pressure or reduced pressure
for up to 2 hr at 100-200°C, The 24-hr wvater absorption decreased
with increasing temperature and time of treatment. After 2 hr.
treatment at 160-1800C, water absorption was reduced from the initial
337% to 70-75%. As shown by chemical analysis, the improvement was
due to decomposition of hydrophilic peat couponents (pectins, hemi-
celluloses, fulvic acids, etc.) and, evidently, to the formation of
new chemical bonds as a result of decomposition. The recomnended
temperature and time for heat treatment are 1{0-19000 and 1.5~ 2 hr,

387. ililukas, A.
Use of vibration for manufacture of insulating board from
peate.
lokslas ir Tech. no. 1: 25-6 (1966). (Lithuanian)

Board prepared from peat by pressure is not homo¢reneous and has poor
mechanical properties. The use of vibration in forning oi peat
board improved its mechanical properties, decreased its water
absorption, and slightly increased its density.

388, OSkrigan, A,I., Shimanskii, V.5., Zhuk, kE.A., and Shadurskii,
}).A.
Utilization of peat of low degree of decomposition for the
manufacture of building boards.
Khim, i Genezis Torfa i Sapropelei, Akad. Nauk Beloruss. 3SK, |
Inst. Torfa, 1962: 249-52, (Russ.)

Peat, with a 20-25% degree of decomposition, was pulped by the HSSC
process for 3 hours at 120°C, and the pulp obtained was used for
the manufacture of heat insulation boards. Because of dewatering
difficulties, high amounts (65 and 95%) of fiberized wood had to be
added to the peat pulp. Kesults of strength tests indicated that
the density and mechanical strength of the boards increased with
increasing amount of peat pulp. Boards containing 5% peat pulp had
a bending strength of 169 kg/sq.cm, those containing 3%% had a ben-
din strength of 30 kg/sq.cm.

#i. Volkov, B.P., and Maizenberg, M.M,

The utilization of peat in the manufacture of wood=-particle
board .

Torf. Prom. 40, no. 61 28-9 (1963), (Russ.)

Investigatiora at the Kalinin Institute of Peat demonstrated that
peat, containing a large fraction of humic substances, when peptized
with NaOH solution, has good pruperties as a binder, especially when




¢ caail amount @ resol reuins i3 addec to tpn CPOn . on, b

vreparation of tne vinder is deacribed. The T and binter, . -
taining 22% solids, is added in an amcunt f FR NP o VIDN: DR TR
-particle board. The strength properties of th, “ouar:  ang the

water resistance comply with standard req Jremer .

S0, Wochenblatty fir Papierfabrikatic:,

Peat, a noteworthy raw material for 'i+~ bvoard industry i
hardboard manufacture.
Wochol. Papierfabr. 92, no. 1: 4-5 (Jan., 1963). {(Gers

The costs involved in obtaining and procegsing peat so that it o an
be ured as a raw material in board manufacture are outlined.

Ramie

(see abstract no. 270)

Hape straw

(see also abstract no. 292)

391. Kilanowski, W,
Economic and technical aapects of the processing of raps straw
into particle boards, :
ID/WG.83/13. UNIDO Expert Working Group Meeting on the
Production of Panels from Agricultural Residues, Vienna,
14"18 DeCo' 19700 16 po

(see abstract no,?69)

392. Kontek, W., and Lawniczak, I,
The utilization of rape straw in the manufacture of insulation
board.
Przemysl drzewny no. 10: 16-18 (1959). (Pol.)

Preliminary experiments showed that the quality of insulation bouard
nade from sawdust, shavings, and reed is improved by the addition
of rape straw. B8oard containing rape fibers has a lower water ab-
sorption and reduccd swelling.

394, Lampert, i,
Modificacion of the properties -f hard {iberboards ti.sust.
unidimensional shaping.
Zellstoff u. Papier 8, no. 103 373-80 (Oct., 194, ). {Ger.,)

The strength properties of low-quality hardbtnards made frow ra;r-
-straw can be improved by appropriate aftertreatment wi'h witer,
heat, and pressure. Rape-straw fiberboards were store- :: - .ter
of 17°C for 1 to 230 min, the treatment increasing the 7. .tu-e
content to 9-24%, and then pressed in a laboratory ho precs at
195°C and 40 kg/sq.cm. for 12 min. Bending atrength 1::reased by
about 25%, whereas board thickness decreased from 4,5 to 3.9 mm,
Jest results were obtained at 15% moisture content,




94, Lampert, H.
Manufacture of fiberboards from rape straw.
Holztechnol., 1, no. 1: 15-22 (July, 1960). (Ger.)

A detailed description is given of the manufacture of fiberboard

from rape straw, including handling, cleaning, and chopping of the
raw material, pulping by the Asplund-Defibrator process at 175-1807°C,
refining to 11-14°3R, and hot-pressing at 180-195"C and a final
preggure of 40 kg/cm5 for 18 min. The effects of some operating
variables on thickness gswelling and bending strength were investi-
gated. In addition, the morphological and chemical characteristics
of rape straw, and thc changes of chemical composition during

gstorage are reported.

39%. Wnuk, M,
Properties of rape straw board produced in Poland.
Holztechnol. 6, no. 1: 64-T7 (Feb., 1965). (Ger.)

Rape straw was substituted for flax on an experimental basis in a
commercial particle board manufacturing line in Poland. Boards
with a density below 0.6 kg/cu.cm showed high thickness swelling and
water absorption, and were found to be unsuitable for use in furni-
ture. Boards with a dengity above 0. kg/cu.cm had a bending
atrengtn somewhat ‘ower than corresponding flax shive boards. Other
properties of the boards, sich as thermal conductivity, fungal
resistance, screw holding power, and workability were satisfactory.
Disadvantages of using rape straw include high binder consumption,
lack of abundance of raw msterial, and difficulties of storing rape
straw without decay.

Heed:

(see alsc abstract no. 255; 2643292 ; 392)

396. Badanoiu, G., and Oradeanu, 7.
Utilization of reed residues for particle-board manufacture
with synthetic binders.
Celuloza hirtie 7, no. 3: 103-7 (March,1958). (Rom. )

Comminuted reed wastes, remaining after acid treatment for produc-
tion of furfural, are neutralized, dried to 6-10% moisture content,
and mixed w'th 6-10% UF reein binder and 6% paraffin. The material
is then pressed into boards at 140-150°C and 10-15 kg/sq.cm for 10-
-20 min, The resulting particle boards having a density of 0.674
g/cu.cm are claimed to be comparable in properties to boards made
from wood. Some data on the consumption of water, heat, and electric
energy are given.

307, Federowicz, G.
Fiberboards from reed.

Przeglad Papierniczy 14, no. 41 125-6 (April, 1958). (Pol,)

348, Huminski, K., and Werba, K.
Light panels and their manufacture.
Pol. pat. 39,112 (April 10, 1956), (Pol.)




Licht panels or tiled for use In ¢ notracty. o o ooate ynd
sound=insulating material are made fr v it feaves veed,
- The manufacturing method consists o paorning strat, btened . teas

and leaves into alternating croscwise and rensthwicoe Vivers, im-
pregnating the material with a binder, and hot preagulng into o malti-
-ply sheets of wvarious hardness and thi knewss,

399, Kolesnikov, E.A.
Properties and utilization of powdered reed wastes.
Khim. Pererabotka Drevesiny, Sb. 30: S-t (19vi), (Kuos,)

Morphological and chemical analyses were made of powdered reed waste
obtained from a reed-processing board mill. The waste consiated ot
7.4% fibers, 46.2% fine particles (0.1-..5 mm), and 46.4% dust.

The material was used for the manufacture of insulation boards
containing no binder. The experimental boards were of standard
quality.

400, Mudrik, V.I.
Reed processing plants,
Bumazh. Prom. 35, no. 8: 6-10 (Aug., 19060). (Kuss.)

Various reed-processing plants are under construction in regions
of the USSR where reed is abundant. The plant at Astrakhan will
produce large amounts of semichemical pulp, board and corrugating
medium, and 5 million sq.m. of building bvoard. A description is
given of mechanized harvesting and transportation of reed, pulping
processes, and board manufacture.

401. Narayanamurti, D., and Singh, K.
Utilization of dust from reeds of Ochlandra travancorica.
Indian Pulp Paper 17, no. 8: 487, 489 (Feb., 1963),

Reed rejects from 20-mesh screen were used for the experimental
manufacture of particle board, fiber board, sawdust board, and
thermodyne disks. The particle boards were bonded with PF resin

at 150°C and a pressure of 28 kg/sq.cm for 12 min. For the produc-
tion of fiberboards, the raw material was cooked with lime or

NaOH, fiberized, and pressed at 52 kg/sq.cm and 160°C for 25 wmin.
The sawdust boards were prepared from a mixture of reed dust and
"activators", e.g., shellac., Most of these boards had satisfactory
strength properties,

Rice husks and rice straw

(see also abstract no. 264; 412)

402. Chittenden, A.E., and Flaws, L.J.
The use of rice hulls as aggregate in lightweight concrete.
Tropical Science 6, no. 431 187-199 (1964).

Rice husks can be used successfully as an aggregate in the prepa-
ration of lightweight concrete. For non-load bearing internal




partitions, it is sufficient t¢ press the mix by hand, bul when
the concrete is to be used for load bearing outdoor structures,
then the mix must be compressed during setting and thne concrete
rendered. The cement/husks ratio was varied from 2:1 to 10:1
corresponding to a density range of the concrete of 25-115 1b/cu.
ft+. It appeared that with a density approaching 100 1lb/cu.ft the
concrete had adequate strength for most structural purposes.

403, Guha, S.R.D., Mathur, G.M., Gupta, V.K., and Sekhar, A.C.
Insulating board from rice straw.
Indian Pulp Paper 19, no. 10: 633, 635 (April, 1965).

Insulating boards were produced on a lab scale from rice straw by
the Asplund process., Test results indicate that boards with satis-
factory properties can bte manufactured from this raw material.

404, Industrial and Engineering Chemistry.
Tecpan - & new "home-grown" building material will solve
South Korea's housing problenms.
Ind. Eng. Chem. 52, no. 4: 28-9A (April, 1960),

Studies are described of the manufacture of building boards from

rice straw using sodium silicate as a binder. Panels of varying
thickness and sizes can be produced. The material is light but
structural strength is high. It is resistant to vermin and moisture,
and has insulating and sound-proofing qualities.

405. Institute of Wood Technology.
Investigations on the manufacture of hardboards from rice

straw.
Final Report no. AE 1-41/0. Institute of Wood Technology,
Dresden, October, 1961, 30 p. (Ger.)

In the manufacture of hardboard from rice straw, thorough cleaning
of the raw material and careful defibration is essential to the
development of optimum physical properties of the end product.
Experizental boards were produced on a laboratory scale by the wet
process using 3% by weight of a synthetic resin as an additional
binder. After heat-treatment at 160°C for 2 hours, the boards
exhibited satisfactory physical properties complying with standard
specifications. Trials on a full commercial scale gave less satis-
factory results, however,

406. J&ln, N.C.' G’uptEL' R.C.' &nd Bajaj’SoCo
Building board from paddy husk.
Board Manufacture 7, no. 3: 72 (1964).

407. Jain, N.C., Gupta, R.C., and Bajaj, S.C.
Plastic boards from paddy husk.
Res.Ind. (New Delhi) 9, no. 3: 67-9 (1964).

Paddy husk was cooked in the presence of various chemicals under
different cooking conditions, and th: material obtained was used

for the production of boards. Cooking with cresol gave boards of
superior gtrength while aniline gave boards of lowest water absorp-
tton., The best results were obtained with a cooking time of 30 min,
at 135°C and addition of furfuraldehyde before pressing. Replacing




20-30% of the paddy husk by jute sticks and adding '0% phenol and,
or sodium hypothiosulfate (based on the weight -f paddy husks and
jute sticks) resulted in boards of higher s'rength.

408. Narayanamurti, D., and Kohli, R.C.
A new extender for adhesives from rice husks.
Kunststoffe 49, no. 6: 269-70 (June, 1999). (Ger.)

Rice-husk meal and the gel obtained from the alkaline extract of
rice husks by acidification were found to make excellent extenders
for phenolic wood-laminating resins. The residue from the alkaline
extraction can be used, after addition of 12-15% phenolic resin,

as a binder in the manufacture of hardboard from rice husks and
related agricultural wastes.

409. Vasishth, R.C.
Water resistant composite board from rice husks.
ID/WG.89/23. Joint UNIDO, FAO, ECAFE Interregional Seminar
on the Industrial Processing of Rice. Madras, India, 11-16
October, 1971. 9 p.

In general, rice husks are considered to be unsuitable for the
production of particle board due to their high silica content, short
fiber length, and low resistance to alkali. Studies carried out
recently have demonstrated, however, that satisfactory boards can

be produced from the husks if a specially prepared phenol-formalde-
hyde resin is used as a binder. The rice husks were sprayed with
8% by weight of the new resin, then formed into a mat, and pressed
at 154-210°C for 8-20 min. For boards of 1.59 cm thickness, press-
ing times of 7 min at 210°C, or 12 min at 177°C were found to be
adequate. Some physical properties of the boards are r:ported.

Sisal

(see also abstract no. 270)

410, Narayanamurti, D., and Singh, J.
Hardboard from sisal fibre,
Board Manufacture 5: 133 (Aug./Sept., 1962).

Straw
(see also abstract no. 2643 310)
411, British Stramit.

The story of British Stramit.
Board 5: 8-11 (Jan., 1962).

41?2, Bulakul, S.
Economic and technical aspects of the utilization of cereal
stalks for the production of panels.
ID/WG.83/10. UNIDO Expert Working Group Meeting on the Bro-
duction of Panels from Agricultural Reeidues, Vienna,
14-18 Dec., 1970. 39 p.




Econowic and tecrnnical aupects of thue production of straw ciibo by
the "Stramit" process are discussed, including transportation and
storage of raw materials, requirements conc,.rning straw quality,
manufacturing process, layout of a "3tramit" plant, cost factors,
properties and applications of the finished product, and marketin.:
problems,. The plant established in Thailand uses rice straw ex-
ceeding a certain length as A raw material. The manufacturing
process is simple and inciudes pressing of the straw into a contir-
uous slab without the addition of a binder, covering the faces ¢
the heated slab with paper liners, and cutting to size. The paneis
having a thickness of ca, 50 mm show satisfactory strength proper-
ties, good heat and sound insulation wvalues, and high fire resist-
ance.

413. Kalnin, I.
A new method of manufacturing therwal insulation materials,
Kholodiln. Tekhn. no. b: 57-8 (1958). (Russ. )

A process for the manufacture of thermal insulation panels and

"5 articles from porous materials, such as wood bark, chopped
straw, and reel is briefly described. UF resin is used as the
bonding adhesive.

414. Khomenko, Z.5., Otlivanchik, A.N., Korchagina, I.A., and
Makarova, M.M.
Hardboards from straw.
Stroit. Materialy no.7: 14-15 (1961). (Russ.)

Straw is cooked at 100°C with a 0.2-1% sodium hydroxide solution
(1iquor-to-straw ratio of 8-10:1), then is chopped, and beaten to
13-16 OSR in a hammer mill, The processed straw is added in amounts
of 30-50% to hardboard fibrous stock or in amounts of 10-30% to
insulation board stock. The boards are formed in the usual way.

415, Maciver, W.J.
Insulating board from waste straw.
Pulp Paper Mag. Can. 53, no., 7: 101-5 (June, 1952).

The Canadian Bodite process for manufacturing insulating board from
soaked, shredded, and chemically treated straw is described. The
process is continuous, excepting the pressing stage; it requires
mechanical equipment of new design. Bodite board is only one-third
as heavy as wood pulp board, but shows good fire resistance. Nail-
-holding and screw-holding values are satisfactory, whereas tensile
strength is somewhat lower than that of wood pulp boards.

416. Sinclair, G.D., and Sallans, H.R.
New Saskatoon plant produces insulating board from straw and
hardboard from wood,
Paper Trade J. 142, no. 50: 48-53 (Dec., 1958); Pulp Paper
Mag. Can. 59, no. 12: 106-10 (Dec., 1958)3 Paper Mill News 81,
no. 50: 10, 12, 24-5 (Dec., 1958); Can.Pulp Paper Ind. 12,
no, 2:28, 30, 32, 34, 36, 38 (Feb., 1959).

The first mill in Canada to produce insulating board from straw
pulp is described. Because of the possibility of a straw shortage




during drought yeoirs, wood can be nood as an alternatoove
terial,

41!. Wisniak, J., Lauterbach, A., and Vergara, I'.
The possible use of wheat straw and red mace for the manu-
facture of acoustical tile,
Tappi 49, no. 23 206=304 (Sept., 1:i..),

e possibility of manufacturing insulating board, especia’ly acoun-
tical tile, from wheat straw and red mace (Typha angustitciia Linn.)
by mechanochemical pulping has been studied. Runs were made with
cooking times of 10 to 60 min., alkali concentrations of 0 to 5

Cal and 0 to %7 NaOl. ome of the cooking variable., the derree

9f refining of the pulp, and the finishing of the surface were in-
vesti;rated with respect to their influence on the acoustical pro-
perties of the boards. The results provide evidence that sound-
-absorbing properties of the boards are better than those of tiles
made from bagasse or pine pulp.

Sorghum

418, Escourrou, K,
Sorghum as a raw material for the manufacture of papermaking
and other pulps.
Papeterie 87, no. 11: 1479-82 (Nov., 1965). (Fr.)

The author gives the full text of a patent dealing with the pulping
of sorghum (of the "paper sorghum" variety). Sorghum stems are
cooked in a rotary digester, first with 0.2-0.8% NaOH for 0.5-1 hr,
then with 1,2-2% NaOH at 120°C for 2-3 hr. The resulting pulp,
either bleached or unbleached, is preferably blended with wood pulp
to give particle boards amivarious paper grades. According to recent
data, the quality of insulating boards is improved by the replace-
ment of spruce fibers by sorghum fibers.

419, Nemrhal, J., and Kuniak, L.
Sweet sorghum as a raw material for the manufacture of fiber-
boards.
Drevo 16, no. 1: 16-17 (Jan., 1961), (S1lovak.)

The utilization of sorghum (Sorghum saccharatum) waste for the
manufacture of hardboards was investigated in laboratory experiments.
The material was treated with 1% NaOH at room temperature for 4
hours, fiberized in a Bauer refiner to 10 OSR, mixed with a sizing
and waterproofing agent, and pressed into boards. An additional

heat treatment at 140°C for 4 hours followed. The physical and
mechanical properties of the sorghum hardboaris were equal or even
superior to those of standard hardboards made from sprucewood. The
best results were obtained with boards containing a thermoseting
resin.

Sunflower husks

(see also abstract no. 292 )
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420. Mikirtychev, V.A., and Chervyakov, I.A.
Building boards from sunflower husks.
Nauch.-Tekh. Inform. no. 1/2: 10-12 (1960}, (Russ.)

Building boards were produced on a laboratory scale from sunflower
huske using PF or UF resins as binders in amounts of 10-12% of the
waste material. The manufacturing process and the physical pro- |
perties of the resulting boards are briefly described.

E. TESTING, QUALITY CONTROL, STANDARDS AND MARKETING.
General

421, de Longeaux, M,
Problems of marketing and promotion related to the intro-
duction of panels from agricultural wastes into the markets
of the developed countries.
ID/WG.83/3. UNIDO Expert Working Group Meeting on the Pro-
duction of Panels from Agricultural Residues, Vienna, 14-18
Dec., 1970. 29 p. (Fr.)

The problem of introducing panels from agricultural residues into
the market is to overcome the resistance of the consumer to the
new products. In general, boards made from wood are considered to
be superior to those made from annual plants., Therefore, the pro-
duction of panels of poor quality and misapplications of the pro-
ducts should be excluded from the very beginning. The paper en-
phasizes the importance of a comprehensive market study, and enu-
merates the main measures to be taken in developing countries to
promote the utilization of the locally produced panels, such as
training of the technical salesmen, broadening of local building
«odes and government specifications, establishing of demonstration
centres, etc.

427« McKenzie, T.A.
Marketing particle board and the feasibility of a proposed
mill in Grangeville, Idahot A two-phase study covering
markets and manufacturing.
U.S. Dept. Commerce, Area Redevelopment Admin,, Aug., 1965,
62 p. (Available from CFSTI, Springfield, Va. 221%51; PB
177 692).

423, Neusser, H.
Standards and quality control for panels made from agricul-
tural wastes.
ID/WG.83/7. UNIDO Expert Working Group Meeting on the Pro-
duction of Panels from Agricultural Residues, Vienna, 14-18
Dec., 1970, 26 p.

The author emphasizes the importance of an effective production
control in the manufacture of panels from wood and agricultural
residues. The main properties to be controlled are specified,while
considering different types of panel (inc1. glued mats and boards
from stalksj; wood-wool boards and similar light building materials; i
cement-bonded building materials made from particles; fiberboards; '
and particle boards), and referring to ISO and various national




testing methods and guality standards. Althouen or ution - peor
1s expensive, 1t can contribute t the p-otitaoi i, 1 -pne .ant.

424, Sandermann, w., and Konler, K.
vtudies on mineral-bonded wood productas. 1V, A rapid tegt t

determine wether an industrial wood is cuitable . admixture

with —ement,

Holz¢ rsch, 18, no. 1/2: 57-3 (April, 14t4), (oer.)
Certain wi'nd extract:ves, such as tannins, ¢~loring materials, and

carbohydrates, inhit t the setting of cement, and it is impossible

to make cement-bonded panels of satisfactory strength from woods or
sther fitrous materials containing a certain amount ot these inhi-
biting substances. 1In order to determine wh::: raw material could

be used satisfactorily, a rapid test meth:d was devised for measuring
the heat of hydration of mixtures of wood mea!, cement, and water.
Those woods which are well suited for admixture with cement &ave rise
to maximum hydration temperatures of 60°C, Useless woods gave tem-
peratures below 50°C. The measuring device used is described in
detail.

425. Segring, 5.B.
Distribution problems in the wallboard industrv; technical-
-economical considerations.
Svensk Papperstid. 57, no. 23: 885-°4 (Dec., 1954). (Swed.)

A committee appointed by the Scanboard organization has carefully
studied shipping problems of the wallboard industry and investi-
gated various possibilities for reducing present high costs. Various
types of bales were tested. Standardized crate types offer many
advantages. The lowest total freight costs are obtained, however,
when the boards are shipped in loose bulk form. Many illustrations
are included.

Arecanut husks

426, Narayanamurti, D,
Fibre boards from Indian timbers.
Indian Forester 86, no. 13 5-15 (Jan., 1960).

Both hardboards and insulation boarde wi th gatisfactory properties
can be produced from indigenous Indian raw materials, incl., tapioca
stems, areca-nut husk, bagasse, bamboo, and the wood and bark of
various conifers and hardwoods. The properties of the boards
obtained either by the Asplund process or by a mild chewical cook
(0.5-1.0% sodium hydroxide at 100°C) are tabulated.

427. Narayanamurti, D., Gupta, R.C., and Singh, J.
Measurements of swelling pressure in wood-particle boards.
Holz Roh- u. Werkstoff 20, no. 3: 89-90 (March, 1962). (Ger.)

Thermodyne boards and thermally plastified particle boards made from
two tropical woods, arecanut husk, and bamboo (Bambusa polymorpha)
were examined with a Cope tensiorheometer. The results obtained
indicated that the measurement of the awelling pressure by this
method gives a good criterion for evaluating the swelling resistance




ano aimensionsl ctability oi wood=based product:s,

Bagasse

(see also abstract no. 420 )

428, Maku, T., Sasaki, H., Ishihara, .., Kimoto, K., and Kaao, H,
Cn some properties of composite panels, ; ,
wood Res. (Kyoto) no. 44: 21-92 (July, 1v68). (Jap.)

Composite building pnnels were evaluated for thermal conductivity,
warping as a function of moisture content, bending strengtn,

modulus of elasticity, flame resiaztance, ilaterials used as laminate
plies included decorative veneer, plywood, wood fiber insulation
board, wood particle board, bagasse particrle board, paper honey-
comb, and various minera! boards. Hesults are snown in tables and
graphs.

429, osun, K.-Y., and VWei, Y.,-Ch,
Freliminary studies of perforated "sugar-cane {iberboard"
gsound absorbers,
Acta Phys. sin. 19, no. 2%: 151-9 (March, 1:C2). {Shin.)

The sound-absorbing and vibration-dampening properties of insuiation
board made from sugar-cane bagasse were investigated. Jolid boards
exhibited mechanical vibration determined by boundary conditions,

as well as resonance abgorption in thin panels backed by an air
space. When the boar! .«.s perforated, resonance peaks vecame .ess
prominent, The overal! scund abascrption was higher than for other
perforated insulating panels.

450, Technical Associatin of the Pulp and Paper Industry
Determination of useful fiber in bagasse.
Tappi Useful Method no. 3 (formerly Routine Control Method
RC 324).

This method describes a procedure for estimating the percentage of
fiber, pith, and soluble matter in bagasse. The apparatus needed
includes a standard disintegrator, sieves, rubber tuting, a drying
oven, and balance,

Bamboo

(see alac abstract no, 4?6 3 427)

431, Aung, T., and Kha, M.M.
Thermal properties of insulating boards made from Burmese
bamboo.
Unéor)x of Burma J. Science Technol. 2, no. 1: 215-19 (April,
1969).

43%?. Narayanamurti, D.,, Prasad, B.N., and George, J.
Protection of chipboards from fungi and termites.
Norsk Skogind. 15, no. 93 375-6 (Sept., 1961).




Particle boards made from bamboo (Dendroca amus strictus) were
treated with pentachlorophen>sl or Xylamon and expoced to attack

by fungi and by termites, as well as to soil burial., The results
obtained in laboratory and graveyard tests are reported. In labo-
ratory culture tests, 5% penta gave the best protection, whereas

2% Xylamon was ineffective. 1In graveyard tests, all treated boards
remained sound for 170-329 days, and those treated with 7 or 9%
Xylamon for 482-630 days. Boards containing 1-2 or 5% penta resisted
termite attack in South Africa for 2 years.

Cassava

(see abstract no. 426)

Corncobs

433, Samek, J.
Review of the most important properties of new wood products.,
Drevo 15, no. 5: 143-5 (May, 1960). (Czech.)

The mechanical and physical properties of wood products newly
introduced on the Czechoslovakian market are tabulated. 1In some
of the products, agricultural residues (straw, corncobs) are used:
Likus is a board made of a mixture of wood waste and agricultural
residues; Solomit is a reinforced board from rape straw.

Flax and hemp

434. Flemming, H.
Extreme material combinations exemplified by glass-fiber-
-reinforced flax shive boards.
Holztechnol. 7, no. 3: 185-9 (Aug., 1966), (Ger.)

Following a review of material combinations, particularly glassg-
~-fiber combinations, used as construction materials, data are pre-
sented on the properties of a glass fiber/flax shive board laminate.
The laminate is of particular use in the consgtruction of house
trailers, freight trailers, etc.

435. Frackowiak, A,, and Koslowski, R,
Properties of flaxboard.
Institute of Bast Fiber Industry (Lodz), Report no. 11
(1963). (Pol.)

436, Institute of Wood Technology.
Possible uses of flaxboards in the furniture industry.
Final Report no. 04 30 01 h/AE 3-101/FK, Institute of Wood
Technology, Dresden, Pebruary, 1964. 80 p. (Ger.)

This is an extensive study of the physical properties of flaxboards,
their workability, and utilization in the furniture industry. 1In
particular, the following items have been inveetigated:s hygros-
copicity of the boards at different humidities, water absorption
and thickness swelling after submersion in water, surface quality
and coating, glued Joints and loose joints, and stability of the
panels. Recommendations are g€iven concerning the optimum utiliza-
tion of flaxboard.




43%7. Lawniczak, M., and Nowak, K.
The influence of hydrophobing impregnating agents on moisture-
-caused dimensional changes in wood-perticle and flax-chaff
boards.
Holz Koh- u.Werkstoff 20, no. 2: 68=72 (Feb., 130(2). (Ger.)

Wood-particie and flax-chaff boards were treated with two paraffin-
based commercial waterproofing agents in amounts of 0.5%. By this
means, the ?4-hour thickness swelling in water could be reduced

by ca. 6% in particle board and 85% in chaff board. After 140 days
of storage in moist air, waterproofed flax-chaff boards had swollen
60% less than untreated boards.

438, Lawniczak, M., Nowak, K., and Raczkowski, J.
Properties and uses of flax and hemp waste boards.
Drevo 17, no. 1: 5-8 (Jan., 1962). (Czech)

Chaff or waste from the processing of flax and hemp constitutes up

to 50% of the weight of these materials. In Poland, a large fraction
of the chaff is utilized for the manufacture of particle boards by
the Linex-Verkor process. Results of tests carried out to determine
the physical and mechanical properties of commercial products of
various densities are reported. The swelling and water vapor sorptior
of chaff boards were lower than those of taree-layer wood-particle
boards. The mechanical properties (bending and tensile strengths,
hardness, and nail resistance) were comparable to those of wood-
-particle boards of the same density.

439, Lawniczak, M., Nowak, K., and Zielinski, S.
Mechanical and technological properties of flax board.
Holz Roh- u. Werkstoff 19, no. 7: 232-9 (June, 1961). (Ger.)

On the whole, flaxboards have mechanical and technological proper-
ties equal to those of wood-particle boards of the same density.
However, since no water-repellent agents are used in the manufacture
of flaxboard at presént, the water absorption and linear thickness
swelling of boards having a density of 0.6C and 0.65 g/cu.cm are
somewhat higher than those of wood-particle board. The most im-
portant use of flaxboard is in the manufacture of furniture.

Because of particularly high heat insulation capacities and sound
absorptivity, flaxboards are increasingly used in the construction
industry.

440. Lawniczak, M., and Raczkowski, J.
The effect of gamma radiation on lignocellulose particle/
urea-formaldehyde binder compositions.
Holztechnol. 5, Special Issues 39-42 (1964). (Ger.)

60

Studies involving the subjection of flax-particle board to Co
y-radiation showed that board static bending strength, impact
bending strength, and hardness decreased with increasing radiation
dose. Board hygroscopicity and thickness swelling were rot affected
significantly by the radiation., The effects of y-radiation on
flax-particle board were similar to those of y-radiation on wood-
particle board and wood.
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Nowik, K., and Panrzvcki, O.

Testinge of rlue lines 1n bonding flaxboard with wood and other wood-
based materiale,

Przemvsl Drzewny nNoe 8 (19'/)1). (P(\].)

In Poland, flaxboard is commonly used in furniture manufacturings, and

a~ floorings underlavment and roof-cheathing material, For evalnatines

the adhesive bondines charactericticn of flaxboard, chearing strength

and water- resistance of~lued joints including the followine combinations
were determined: flaxboard/f\axboard; flaxboard/nxnewood: flaxboard /hard
fiberboard. Protein glues, urea-formaldehyde resin, or phenol-formaldhyde
resin were uced as binder. The samples were tested untreated, after
exposure to high air humidity for 30 davs, and/or after submersion in
water for 24 hourse. By far the lowest strength was obtained with the
flaxboard /hardboard combination while the other samples did not show much
difference. Phenol-formaldehyde resin gave bounds of particularly high
water resistance followed by urea-formaldehyde resin, and casein glue,

aA2. Nowak, K., Paprzycki, O. and Czechowski, W,
Effect of density on some physical and mechnical propertien of flaxboard.
Przemvsl Wlokienniczv 1962, No. 5. (Pol,)
dd]. NOZVYI.‘%ki, w.
Testing of flaxboard roofing.
Tnstitute of Building Techniques (Poland) no. 10 (1962),
]
Rape straw

(see also abatract no. 433)

444,

Bifttner, M,
Danser of decay of materials of wood and annual planta by funei,
Holztechnole 6, no. 2: 123-7 (May, 1965). Ger.

Studies of the decay of rape straw and the Buropear hardwood fiberboards, and
of various pinewood-particle boards by fungi showed that, in general, all

of the materials were more or less susceptible to fungi attacke The importance
of the development of effective preservative treatments for particle boards and
fiberboards is emphanized,
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LIST OF STANDARDS RELATED T0 FISERBOARD AND PARTICLE 3UAKD

Standard Title
CANADA
£G5B 11-GF-0 Iethods of sampling and testing fibreboard
CG5B  11-GP-1 Board: particle, building construction
CGuB 11=-GP=? Fibreboard: insulating
CGLB  11-GP-32 Fivreboard: hard-pressed
CZECHOSLOVAKIA
_CSN 49 0133 Board of agglomerated wood and similar materials
CaN 49 0141 Testing of board of agrlomerated wood and simi-
lar materials
C3N 49 0142 Thickness, volume and square weight
CSN 49 0143 Humidity
C3SN 49 0144 ‘/ater absorption and swelling
Cc3u 49 0145 Linear expansibility
Col 49 0150 Tensile strength parallel to the board level
CUN 49 0191 Yensile strength perpendicular t- the board level
Ciil A) Q152 Bending strength
CSN 49 0154 Impact strength (impact tect)
C3N 49 0155 Wood screw-holding test
C3N 49 0156 Nail-holding test
€5 49 2601 Board of agglomerated wood and similar materialss
basic and general specifications
CSN 49 2617 riberboard
CON 49 2614 wood particle board
CSH 49 2615 Board of agglomerated wood - sawdust hoard
CuN 49 2616 Board of agglomerated wood - "Lignat" board
CSN 49 2620 Fiber wallboard "Likus"
C3N 49 2801 Wood particles and similar materials for indus-

trial purposes: basic and general specifications
FRANCE

PN B 51-100 Fibreboard: definitions, classification

FN B %1-101 Test: samples and test specimens




rlhoc =107 Tests moLloture oo
Fri 3 51=10% Teagts: dencity

Py r 51=-1¢24 Test:s waler 2us rotion ana clanea 0 dnons i oo
an lmmercsi.on

Foaogo 51-10% Test: tensile stren-th paral! ol Lo curface

PN Y 51-100 Test: tensile stren;"th verpypendicular th surtace

Pi3 51=107 Tect: Dbending strength

PN 8 51-108 Test: ceonpression strength

PN B8 51-109 Tests "lMonnin" hardnes:s

PN B 51-110 Teste: "Brinell" hardness

'™ B 51-200 Particle board:s definitions, classirication

M RB 51=201 Test: samples and test specimens - reporting
of results

PN B 51=-20? Test: moisture content

PN B 51-203 Test: density

P B 51-204 Test: water absorption and changes in dimensions
on immersion

PY B 51=205 Test: changes in weight and dimensions with
variations in relative humidity

PN B 51-206 Test: tensile strength parallel to surface

PN B 51-207 Test: tensile strength perpendicular to surface

PN B 51-208 Test: bending strength

PN B 51-209 Test: '"Monnin" hardnesa

PN B 51-210 Test: deformation under concentrated load

PN B 51-211 Test: screw withdrawal resistance

GERINAN DEM, REP,

TGL 3139 Testing of fibreboaru and particle board:
determination of thermal conductivity

TGL 5772 Testing of fibreboard and particle board:
determination of behavior in fire

TGL 6487 Wood fibre and wood particle board productss
timber residue suitable for conversion

TGL 7796 Particle board: dimensions

TGL 8767 Testing of fibreboard and particle board:
determination of internal bond strength

TGL 11367 Testing of fibreboard and particle board

TGL 11368 Testing of fibreboard and particle board:

determination of moisture content

TGL 11369 Testing of particle board: determination of
thickness, squareness, weight per unit area
and density

TGL 11371 Testing of particle board: bending strength




TGL 11372 Testing of fibreboard: determination of thickness,
squareness, weight per unit area and density

TGL 11373 Testing of fibreboard: determination of swelling

TGL 11374 Testing of fibreboard: ©bending strength

TGL 11602 Fibreboards dimensions

TGL 11603 Compressed wood fibreboard: technical specifi-
cations

GERMANY, FED. REP. OF

DIN 52350 Testing of fibreboard: sampling, thickness
measurement, determination of weight per unit
area and density

DIN 52351 Testing of fibreboard: determination of moisture
content, water absorption and swelling

DIN 52352 Testing of fibreboard: bending test

DIN 52360 Testing of particle board: general; sampling;
evaluation

DIN 52361 Testing of particle board: determination of
Size, density and moisture content

DIN 52362 Testing of particle board: determination of
bending strength

DIN 52364 Testing of particle board: determination of
thickness swelling

DIN 52365 Testing of rarticle board: determination of
tensile strength perpendicular to the board

DIN 68750 Fibreboard: noncompressed and compressed boardj;
quality requiremei.ts

DIN 68751 Fibreboard with decorative plastic overlayss
quality requirements, testing

DIN 68752 Fibreboards bituminous, quality requirements

DIN 68761 Particle board, density 450 to 750 kg/m5:

Part 1 terminology, quality requirements and tests
DIN 68761 Particle board, density below 450 kg/m3 (low-
Part 2 density particle board): quality requirements
and testing
INDIA

15 1658 Fiber hardboard

IS 2380 Methods of test for wood particle board and
board from other lignocellulosic materials

ITALY

UNI 2088 Compresse: fibreboard (hardboard):s thickness
and tolerences

UNI 2089 Noncompressed fibreboard (insulation board):

thickness and tolerances




UNI
UNI

UNI

UNI

UNI

UNI

UNI
UNI
UNI

UNI

UNT

UNI

UNI

UNI
UNI

UNI

UNI

UNI

UNI
UNI

JAPAN
JIS
JIS
JIS
JIS

3741
3742

3743
3744
3745
3746

3147
3748
3749

4369
4370

4371

4866/67

= b b b

4868
4869
4870
4871/72

5062P
506 3P

5064P
5065P
5066P

5067P
5068P

5905
5906
5907
5908

— E —

Testing of
Testing of

determination of

Testing of
content

Testing of
density

Testing of
test)

Testing of
modulus of

Testing of
Testing of

Testing of
immersion

Testing of
absorptiovn

Testing of
resistance

Testing of
resistance

Particle
fication

Particle
Particle
Particle
Particle

board:

board:
board:
board:

boards

fibreboard:

fibrevoard:

fibreboardis

fibrebovards

fibreboard:

fibreboard:

types of board

gcnern;,

thicknesy

determinatiocn ot

determwinaiion o

bending sirength

determination of

elasticity in bending

fibreboard:
fibreboard:

fibreboard:

fibreboard:

and swelling due tc¢ humid air

fibreboard:

fibreboard:
(arcing)

dimensions,
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conditionineg,

water
weisnt,
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the

compressive atrength

behavior in water on

determination of

determination of

determination of

tolerances,

(water absorption and swelling)

Fibreboard:
Testing of wood fibreboard:

ditioning
Testing of

types and tolerances

fibreboard:

sions of samples

Testing of
weight

Testing of wood fibreboard:

fibreboard:

moisture content

Testing of

Testing of wood fibreboard:

fibreboard:

and swelling

Insulation board

Semi-hardboard

Hardboard

Particle board

determination of

determination of

bending strength

water
influence
electric

dielectric

classgi~-

sampling and conditioning
determination of thickness
apparent specific gravity

determination of moisture content

sampling and con-

dimen-

specific

determination of

water absorption




YOLALD

N-t1/0=-02001 Particle board (includin, flax beard): classi-
fication
PN-CU/B=2212C Wood fibreboard
PN=tG2/D=00121 Noncompreused perforated fibreboard
PN=-¢2/p=p22122 Compressed perforated fibreboard
N-62/1113-01 Compressed fibreboard, plainfinished
BN-64/7113-03 Nonconpressed fibreboard covered with groundwood
RN-61/M1iPD-04071 Three-layer particle board
KN=-60/11PL=-324 % Flaxboard
ROMANIA
3TAS 484% rarticle board: static bending test
STAL Hau4 Particle board: determination of water absorption,
hysroscopicity, swelling
STAD ©1hy Particle board of wonod and other lirmo~ellulosic
materials: screw and nails withdrawal test
STAS 6292 Particle board: determination of “ensile ctren~th
perpendicular to the board
STAS 6438 Three-layer particle board
SPAIN
UNL 41 129 Pibreb ard: definitions and classification
UNE 41 127 Mibreboard: sampling, sample preparation,
determination of thickness
UNE 41128 Fibreboard: determination of moisture content
UNE 41 129 ¥ibreboard: determination of water abscrption
and linear expansion
UNE 41 130 Fibreboard: determination of density
UNE 41 131 Fibreboard: determination of hardnesgs
UNE 41 132 Fibreboard: compression test
SWEDEN
SIS 235101 Fiber building board: definitions and types
SIS 235102 Fiber building board: determination of dimensions
SIS 235103 Fiber building board: determination of density
51sS 235104 Fiber building board: determination of moisture
ratio .
c1s 235105 Fiber building board: determination of water
absorption
SIS 235106 Fiber building board: determination of bending
strength

SIS 531610 Insulation board: dimensions
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Steiage, 146-7, 149, 150
Pransportation, 149
Arecanut husks
Chemical conmoeition, <74
Pancis fromn,
Buildine beard, 14, 275
Fibexb ard, 1., 274, 476
wardboard, 276, 424
snguiation beard, 276, 426
Parvicie lovard, 407
‘roperties, V4. 420-7
Areca palm atem
Pane's rro-,
ticertoard, 273
-3rti~le board, 277
drando donax, see Heeds

Ry

ARABRE
Baxamsowie cesupational hazard), 162, 1
-healea. ompoartion, Ty 114, 110-7, 1/c, 1997 of>

I

e,
Dep ~hiiwm, 42, 117, 146, 152-8, 11, 166-5. 1,0 79,
181-4, 191~c, 134, 1‘4:7131 eBs. s o PR




Bagasse (Cont'd)
Economic availabiliiy, 749, 156, 159, 173, 176, 1861
191, 195/3
Fiber dimensions, 17, 110, 113, 116, 160, 127, 131-2, 262
Hazndling, 149, 151-2, 154-6, 158, iv4-5, 169, 1735, 17¢, 17
185, 19%/2, 287, 303
Mcrphological characteristics, 113, 115-6, 167, 176, 262, 270
Panels from,
Building board, 15, 19, 37, 36, 201
Cement-bonded slabs, 297
Cost appraisal »f production, 16, 30, ?032
Fiberboard, 16-1&, 28, 29, 37, 294, 299, 300
Hardboard, 290, 282, 291, 294-5, 302, 305-6, 308, 311-2, 42¢
Insulation board, 21, 34, 35, 38-40, 281-2, 293-4, 298, 300,
308, 420, 429
Manufa~:ture, 13, 22, 31, 255, 288, 290, 307
Particle board, 7, 259, 261, 264, 270, 277-9, 284-7, 289,
292-4, 296, 303-4, 309-10, 313, 428
Preservation, 2, 16, 3/
Properties, 7, 8, 23-27, 41, 255, 259, 264, 270, 277-31%, A2t
428-9
Pre-pracessing, 151, 156, 160-1, 169, 179, 184, 188, 192, 195/4,
261, 287
Release of, for the production of pulp and board, 163, 171, 136-7
Storage. ?Sv 117’ 147: 1490 151'2v 154‘6v 158“9’ 161: 164“8v 17(;-
172-3, 175-6, 178, 180-2, 184-6, 188-195/%, 261, 302
Transportalion, 149, 179, 195/3, 287
Bamboo
Chemical composition, 108-93, 118-9, 203%-4
Cultivation, 1€3, 199, 202, 204
Economic availability, 149, 199
Fiber dimensions, 108-10, 118-9, 121-2, 203-4
Bandling, 197, 200-1, 203-4
Harvesting, 123, 14y, 198-9, 202, 204
Morphological characteristics, 108,118, 120, 123, 203
Panels fron,
Building board, 44, 315, 318-20
Fiberboard, 276
Hardboard, 196, 276, %16-T7, 321-2, 324-5, 426
Insulation board, 276, 293, 317, 426,431
Manufacture, 255, 323%
Parti:le board, 2¢4, 270, 293, 427, 432
Preservation, 432
Properties, 255, 270, 276, 293, 314-325, 426=7, 471
Pre-processing, 196-7, 201, 203-4
Storage, 147, 149, 197, 200
Transportation, 14%, 1968-9
Banana stem fibers
Chemical compositicn, 107
Fiber dimeneions, 107, 111=2
Morphological characteristics, 107
Panels from,
Building board, 723
Insulation board, 3%9
Utilization of, other than for pane:g, 107
Bit " icgraphies, 271-2
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Cramce abyssinica
Potentia! rav materisl fox panels, 262

Fxrs grass, sce Grasses
Buparic grass, see GCrasses

Fiterboard
Bibliographies, 271-?2
Books, 252, 262
Reviews, 256-8, 263, 266, 423
Flax shives
Chemica! compoasition, 262, 357
Fiber dimensions, .62
Handling, 287 ‘
Morphological characteristics, 262, 347, 357
Panels from,
Building board, 9, 434
Fioerboard, 72, 347
Hardboard, 12, 347
Insulation board, 74, 73, 347, 351, 360, 363
Manufacture, 255, 352
Particle board, 74, 259, 264, 270, 287, 292, 348-50, 352-3,
355, 357, 359, 361-2, 365-7, 434-43
Properties, 8, 259, 264, 270, 285, 303, 310, 347, 349-51, 35%,
355, 357, 359, 361-2, 364-6, 434-40, 442-3
Testing, 441, 443 ,
Pre-processing, 287, 347, 364
Transportation, 287
Flax straw
Chemical composition, 107, 262
Cultivation, 107
Fiber dimensions, 107, 262
Morphological characteristics, 262
Panels from,
Building board, 75
Hardboard, 358
Particle board, 353
Properties, 353, 358, 433
Pre-processing, 358

Grasses
Chemical composition, 108-9
rconomic availability, 149, 211-2
Fiber dimensions, 108-10, 122
Harvesting, 149, 211-2
Morphological characteristics, 108
Panels from,
Fiberboard, 370
Hardboard, 316, 268-9
Insulation board, 370
Manufacture, 255
Particle board, 369
Properties, 255, 368-70
Pre-~processing, 209, 370
Storage, 149, 209-11, 213
Transportation, 149, 2112
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¥anaf (Crnt'd)
vancls from,
Parti~le brara, <70
Prcperiles, 270G
sorag: . L E=7

Marketing, 25¢, 412, 4212
Mustard stalkn
.anele from,
Fardbcard, 387
Prorertien, %83%

Non-wood fibrou: materials
"hesical composition, 107-8
Fiber dimensions, 107, 112

Palm svems and leaves
Fiber dimensions, 112
Panels fronm,
Manufa: . ure, 255
Particle hoard, 264, 270
Properties, 2?55, 270
Papyrus
Chemical composition, 119
Depithing, 221
Piber dimensions, 119, 221
Morphological characteristics, 119
Panels from,
Building board, 80
Hardboard, 384-5
Insulation board, 384-5
Manufacture, 255
Properties, 3%84-5
Particle board
Bibliographies, 271-2
Books, 292, 254, 261, 265
Reviews, 256-9, 270, 423
Peat
Economic availability, 390
Fiver dimensions, 262
Mcorphological characteristics, 262
Janeisg from,
Insulaticn board, 100, 386-8
Preservation, 100
Properties, 386-8
Pre-processing, %90
Utilization of, as binder for particle board, 389
Phragmites communis, see Reeds
Phragmites karka, see Grasses
Pineapple fiber
Chemical composition, 107
Piber dimensions, 107, 110
Gtiltization, 107

Ram.e
Panels from,
Particle boara, 270
Properties, 270
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Cavy airaw
Zaemica. vorpoaiticn, 252, 3v1, 394
scontniy availability, )1
Fiber cimenm: ions, 2¢2, 3391, 334
&ndli“g, 1.4
Morphelogical characteristics, 262, 391, 394
Y nels ‘rom,
Building »oaxd, 9
Cort appraisal of production, 391
¥iderboard, 444
Hardboard, 393-4
Insulation board, 39:Z
Particle boari, 297, 395
Freserva-ion, 444
Properties, 292, 391-5, 433
Pre-processins, 394
Jtorage, 345
Tranapo. tation, 391
Red nace
Panels frow,
Insuvlaticn boaxri, 417
Properties, 417
deeda
Chemical compo=ition, 108-9, 135, 138, 141-2, 399
Cultivation, 1%3=-4, 136-41, 236
Piber dimenslons, 108-10, 132, 138-42
Handling, 222-5, 228-9, 231, 236, 239, 241
Harvesting, 136, 141, 222, 224, 226-30, 236, 238, 241, 400
Morphological characteristics, 108, 132, 138-42, 399
Panels from,
Building board, 398, 400, 413
Cost appraisal of production, 224, 396
Fiberboard, 397
Hardboard, 401
Inaulation board, 3299
Manufacture, 255, 398, 400
Particle board, 264, 292, 396, 401, 413
Properties, 292, 396, 399, 401
Pre-processing, 226, 233-6, 241
Sampling, 2722
Storage, 2:c, 224, 227, 237, 240-1
Tranepﬂrt%tion, 222, 2?4' 226, 230’ 241. 400
Rlce husks
Parels from,
Building board, 404, 406-7
Cement-bonded slabs, 84
Hardboard, 12, 408
Manufacture, 12
Particle board, 264, 407, 409
Propertiesa, 404, 407, 409
Utilizaticn of, as binder or extender, 408
Rice gtraw
Chemical compoasition, 2¢2
Economic availability, 149, 242
Fiver dimensicns, 110, 242, 262
Handling, 249
Harvesting, 149, 249
Morrhologiral characteristizs, 262



ttice o, R
cane . oy
ioausation wvoard, 403, 405
Fropertie s, <03, 40y
Pre- srosesaing, 2. 405
Storage. 149, DAw
Transnootation, 1409, 240
digaile, qee Keaof

Saval graus, gee jrague2
SOrLL palmett
insulatio L ncard fren, 86
Simal
Piber Yimensions, 110
Pare . 2 Trom,
Yargioard, 410
rarticle board, 204, 270
rriorerties, 270

Sorgrum
Chemica! composition, 108, 14%-4
Cultivation, 1472 .

™bver dimensions, 108, 143-4
Handiing, 751
Morphologicail characteristics, 108, 143-4, 251
Panels from,
Hardboard, 419
Insulation board, 118
Froperties, 418-9
Pre-procesaing, 251
Standards, list of, aee Append_x
Straw
Chemical compoaition, 109, 2¢0, 262
Economic availability, 244, 412
¥iver dimensiors, 109, 250, 262
Tandling, 179, 205, 244, 250
Harvesting, B8i, 179, 243%, 25C
Morpaological characteristics, 702
Occupational hazards, 234
Panela fronm,
Building board, &8, 90-1, 101-2, 413
Cost appraisal of production, 412
¥iverboard, 87, 98
Rardvoard, 414
Insulation ooard, 89, 93, 95-7, 414-7
Manufacture, 13, 91
Marketing, 412
Particle board, 264, 310, 413%
Preservation, 2, 9%, 100
Properties, 95-6, 414-5, 417
"Stramit™ board, 88, 107, 2 '~c
Pre-processing, 193, Vi, 245, 250
Sampling, 23%2
Starage, Hf}, 347, 2053 243"41 246'8o ‘“2
Transportation, 73, 243, 250, 412
Sugar cane leaves
Hardboare from, 291
Jtilization -7, as filler for adhesives, i
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