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Prelface

Mis bivliography o the utilization of agriculiural residues for

the production of panels wes prepared in implementing a reccmmendation made
by the Expert Working Group or inre Production of Panels from Agriculstursl
Residues, which UNIDO convened ir Vieana from 14 to 18 December 1670.

Abstracts are arranged iz five nmain subject categories (listed in the
Tadle cf Content:) each naving sud-headings fcr the various fit-ous
=av matcrizls, and a general section. Vhan more than one category is
discussed in the same abstract, the reflerence will generally appesr iz
one category only. Withir each category, however, crocs-references ars
given for abstracts dealing with several raw materials.

In the preparation of this bibliography, the pertinert literature and
the Abstract Bulletin of The¢ Inctitute of Paper Chemistry was sesrched,
the latter from the May, 1960 issue <tLrough the July, 1572 issue. ZIvery
effort was zade to ;blt:o.ct. the original paper. There were, however,
cases in which the original article was not available, anéd the abstract
had to be adapted froz a secondary sourcs.
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LARLY DCVELOPMETTS AI'D RESEARCE
General

1. Elmendors. A.
Cement-fiber board.
U.S.pat.2.332,703 (Oct. 26, 1943),

The board consists of a skeleton like porous slab formed of vegetable
fibers coated with an inorganic cement.

2. Friedrich, K.
The behavior of fiberboard toward wood-destroying fungi.
Honz Roh-u.VWerkstoff 4, no. 7:241-8 (Julv, 1941). (Ger.)

The attack of some wood-destroying fungi on fiberboard (insulating
board, medium~density board, and hardboard) preprared fromw coniferous
wood, straw, or bagasse was studied. Samples both untreated and
treated with fungicides (arsenic and barium compounds, chlorinated
hydrocarbons, dinitrocresol), bitumen, and naiural and svnthetic resins
were tested. Aside from the arsenic ~ompounds, :ll agents were more
or less ineffective. Compared with wood standaris, the insulating
boards were more readily destroved, the medium-density boards at least
to the same extent, and the hardboards generall' less. The boards
prepared from the annual plants (straw and bagasse) seem to be
particularly sensitive to fungus attack.

3. Hammer, H.
Experimental board manufacture with hitherto unevaluated fibrous
substitutes.
Wochbl. Papierfabr. 77, no. 6:168-9 (1949). (Ger.)

The author discusses the possdbilities of utilizing potato, tomato,

and beet tops, tobacco stalks, poppv and mustard straw as rav materials
for the manufacture of paper board. Although most of these agricultu-
ral residues give boards with satisfactory properties, their utili-
zation is not very promising because of difficulties encountered in
collection, transportation, and storage.

4, Hinde, J.J.
Wall board.
U.S. pat. 1,755,781 (April 22, 1930).

Lavers of hard fibrous material of the extermal casing of pithy plants,
such as cornstalks, are alternated with layers of the internal pithy
structure of the plants.

5. Eirschfield, A.
Composite sheets for wall and ceiling coverings, partitions
and electric insultation.
Brit. pat. 328,985 (Feb. 8§, 1929),

Glue or other suitable adhesive is applied to a sheet of metal or of
sound-absorbing material such as tagasse, banana fiber, reeds, esparto
grass, wood shavings, straw pulp, cork or seaweeds, and the material is
then united with one or more sheets of a material such as cement
asbestos and the composite sheet is subiected to heat and pressure.
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€. Latkrcyp, =.C., end Noffzigez, T.R.
Fvaluation of filrous agziculturcl resicdues for sizucuzal
bullding voari producta. I. Xeitkoda and eguipmert.
Papar P=ade J. 127, mo. Z7:53-60 (Dec., 1948).

The ecuipmant and metaods used &t the Nexthern Hegional Hesearch Lab.
for svaluating Libexs for ctructural beard moarwlacture are dsscribed.
With gufiicient 3tudy it is poscible Tt determine a factor between %ze
gtrength valres of experimental bozrdes and oocrds mede Iror the same
pulps or 2 comueccial beard machine. Deta ar: presented showing the
relatiorcaip betwear the moisture couteat of tue bdbeard extexing the
Arier apd its physicel propeztiecd. Thae hign impact stTengih f boards
mades ITom ongesse or wheat straw is asifilu ad to the long tough
fibres which may be produced {rom these residues. .

T Faraysnamurti, D.
The infliuverce of resin supply in the development of a particl
board indaytry in under-deoveloped cotrmiries.
Composite Wood 4, no. 5:75=-82 (Sepi., 1957).

The es &bl:‘.sment of a weod-pariicle industry in Indis would be ad-
vantageons. Lignoecallulose wzstes &Te plentiful, e.g. vood wacte, ba-
gasse, jute silcks, end other agriculiursl residunes. The commoa
particle-~boexd adhacives, ch wonld bave to he izported, conld be
substituted fcr indigenous adhesives prepared Irom cashew shall oil,
o> bark tannins. Tahe prupezties of boards made Isom vazious tyves of
all-indigeacus materials are desczibed. 353 referances.

8. Niven, C.D.
On the thermal conductivity of various insulators at rooz tempe-
rature,
Can. J. Reseazch 9, no. 2:146-52 (Aug., 1933).

Studies were made on the thermal coaductivity of organic and inorganic
materials used in the walls of houses, such &8 wood-fibex, bagasse,
coxk, flax waste, concreie, atc. The »esults obtained indicated that
at higher density thermal ccnductivity increcsed with increase of
density ouch mere rapidly than it ¢id st low density.

9. Saechtling, H.
Nev p=ocedures for the mamufacture of building boards from cheap
woocd waste.
Holzforsehung 2, no. 1:21=4 (1948). (Gex.)

The main feature of the new process descridbed by tke anthor is the
development cf adhesive proverties on deating or grinding of wood waste,
thus eliminsting the nscessiiy of adding la>ge enmocunts of bindess.

Other zaw materials, such as rape strav, flax chaff, heathex, eitc., can
also be used, provided +thut the procedure is adapted to the requiresments
of eack special material. Data are givea on the physical properties

of the boa=ds {trade name Tronal, Tronux, etc.).

10, Veber, C.G., tni VWeizsdberg, S.G.
Propezties of some fidezr bu..ld.ing boazds of cur-ent mura.ctxu-c.
U.S. Natl.Bur. Standards, Report BMS 13, Peb. 23, 19329, 5 p.
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Tes: datz are givern showing ihe properties of fiber ouliding pozrds
that are under study irn comnection wiikh research on low-costi house
construction. The test meihsods are described.

11, wWilliamson, E.V.
Me4hod of making lignocellulose pressure molded artic.es,
U.5. pat. 2,645,587 (July 14, 1%53).

lMixtures of comminuted materisls, suck as nutchells, straw, Tice hulls,
ccrncobs, peanut snells, bagacse, and flax shives, and & thezmorplastic
binder (Vinseol, Tosin, etc.) are heated in the absence of oxygen i¢
2C0-300°C. Wken incorporated iu molding compesitions for boards, slabs,
tile, etc., %his msterizl exhibits an unusual degree of dimensiozal
stability tc water.

‘2. Williamson, R.V., and Latkrop, E.C.
Hardboerd from agrvicultural residues.
Mod. Plas. 28, no. B:126,128,130,167 (4p2il, 1951).

The poesibility of utilizing rice hulls, peanut sheils, and fiax shives
for producing hardbcazdé was investigated. Mixitures of t+he ground
residues and (1) Vinsol (2 commercial resin obtained as & Ty-product in
the manufactuve cf rosin), or (2) PF resin and pine gun were pressed at
kigh ‘emperatures giving tocrds of good strength and weler resistance.
Because of their superior physicel properties. most of the study vas
devoted to boards made from peanut shells.

13. World's Pzper Trade Review.
Rav materials for wallboard; experiments with agzicul tural and
wood vorking residunes.
Warld's Papez Trade Bev. 141, no. 8:567-8, 530 (Feb., 1954).

In answer to en inquiry ty an Italian firm on processes for making
framings for dwellings froz agriculturzl and woodworking residues, tibe
Mutual Security igency described briefly the use of these materials,
inzluding strav, bagasse, rice hulls, peamut bulls, wcod waste, etc.

ireca-nut husk

14. Narayanamurti, D., Ragansthan, V., and George, J.
Studies or bullding boards. I. Utilization of areca nut husk.
Porest Res.Ins<., Dehra Dun, Indian Forest lLeaflet no. 112,
1948. 9 p.

laboratory experizents for prepaxing duilding boards frcz aeca-nus
huslk waste exe describded.

Bagasse

5. Becker, G.
3oa=d meking in the Bushveld.
Paper-liaker 113, no., 2:84, 87 (Fetz., 1947).

Descziption cf the bullding boaxd plant at Mcesina, northern Tramsvaal.
Bagasse i3 used 28 a Taw material., 4lthougn the equipzernt is assexbled
from parte whick bzppened to te availcble, the properties of <the doards
aTe coxparable to those produced with conventional equipment.
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1€. Bhargava, W.P.. and Rayer, 4&.N.
Marufacture of insvlation and presseé board, etc., Irom bagasse.
Int. Sugas J. 45:95-7 (1343).

The processing cf bagasse into bogrds using <the isplund Defivrator for
preparation of the stock is described in detail. The methods of
moisture- and fireproofing ani preservaticn of boaxds are reviewed.
¥inally, cctimates of the production cost and profils are presented.

T Bérger, E.E.a.
Paper and board from bagasse.
Wochbl. Papierfabrik. 81, no. 13:47€, 478, 48C (July, 1953),
(Ger.)

The various attempts for making paper and toard {rcm bagasse, with
sarticular reference io the Celotex and Vaccane processes, are reviewed,
Data cf the chemical compesiticn of bagasse and the lengtk of its fibexs,
which 7varies with the species, are presented.

18, Cunningha=, V.4,
Strong plaster for paperiess wallboard.
Rock Products 45, mo. 4:50-3 (1942).

The manufacture of a bagasse fiber board having a tensile streangth of
340 and a compressive strength of 1000 lb./sq.in. is desczibed in
detail.

19, Dahlbexg, C.7,
Plaster board.
7.S. pat. 1,503,783 (4ug., 1924).

4 heat-insulating plasterboard is claimed consisting of & body poztion
and a zupporting base c{ compressible fibrous bagasse. Both portions
aze coated with pitch, asphalt, or other waterproofing material.

20. Priedrich, K.
The behavior of fiberboard toward wood-destroying fungil.
Holz Rob- u.Werkstoff 4, no. 7:241-8 (July, 1941). (Gex.)

(see abstract no. 2).

2%, Golésmith, W.F.
Hawaii's new imsulation boa=d plant possesses any aivantages.
Paper Trade J. 95, mo. 17:19=21 (Oct., 1932).

Description of the Hilo, Hawaii, mill which was erected for converting
bagasse into structural insulaticn board.

22. Kato, E.
Utilization of bagasse. II. Drying of vagasse boarxd.
Cellulose Ind., Tokyo 10, nmo. 10:289-53 (1934).

Equations for adiadbatic parallel flow and isothexmic counter-flow are
deduced.

-
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Kato, Z,

Utilization cf bagasse. IIi. The physical properties of
Celotex.

Cellulose Ind., Tokyo 1C, no. 12:312-15 (Dec., 1934).

The thermal conduciiviiy of fiberboard made from bagasse (felctex)
shows it to be suitable for use in buildings as & heat-insuiating
mediun.

24. Kate, =,
Studies on utilization of bagasse. IV, Physical properties of
Celotex (Part 2). Tensile strength, beading strength and
haxdness.
Cellulose Ind., Tokye 17, no. 2:10 (Mexck, 1933).

Seveoral physical properties of fiberboards made from bagasse (Celotex,
were tested.

25. Kﬂ.to, =,
Studies oz utilization of bagasse. V. Physicel properties cof
Celotex (Pazt 5). Surface color and its change.
Cellulose Ind., Tokyo 11, no. 6:19 (June, 1935).

Since exposure to outside atmospheric influences changee *he color of
Celotex, it should be protected by painting; indoors it will keep in
its original comndition for a long period.

26. Xato, EH.

Studies on utilization of bagasse. VI. Physical properties of
Celotex (Part 4). Ignition point.
Cellulose Ind., Tokyo 12, no 3:20 (March, 1936).

The igrition points of four different sanmples of Celotex weze found
to lie between 203-222°C.

27. nto, Ko
Studies on uvtilization of dagasse. VII. Some measursments of
thermal inflvences in a Celotex~room.
Cellulose Ind., Tokyo 12, no. 4:23 (April, 1936).

Vaxiztions of texperature, hums .ity, and vapor pressure inside & house
built witk Celotex walls were found to be much sraller inside than
outside.

28. lathrop, E.C.
The Celoitex and cane sugar industries. 3Bagasse or sugar a by-
-product?
Ind. Eng. Chez=. 22, mo, 5:449-60 (May, 1939); Wockbl. Papier-
fabr. 61, no. 39:1252-7 (Sept., 1930); Zellstoff u, Papier 11,
no. 1:28-9 (Jam., 1931).

Celotex is ar astificial building board made from bagasse. The tagasse
f=on the cane mills iz courrecsed into 250-1b balec which are s+ored
in covered piles. During stcrage the rosidual sugar ia <he bagasse
rapidly under-goes fermentation; and i‘he fibers become sofiencd and
Tétted. Lfter cooking under precsure the material is shredded, sized,
etc., and eventually pressed axzd dried.




Celotex, its manufacture and uses.
mrars.Am.Inst. Chem.Bng. 25:143-55 (1931).

The present methods of marufecture of Celcotex fiper boaxd, tkhe main
properties cf <the producis, and their moTe interesiing usec are de~
scribed. Bagasce is used as 2 raw material,

50. lathrop, E.C.
Economic factors to ve considered in the use 27 sugarcane
vagasse as & raw material for paper and board manufacture. !
U.S. Depariment of Agriculture, Bull. ARS-71-2 (Nov., 1954).

The sccnemics of paper and ovoard manufacture from sugarcane bagasse
are discussed.

31. Lathsop, E.C., and Izvine, F.4.
Process of making panel board.
U.S.pat. 1,881,418 (Oct.4, 1932).

4 process is claimed for manufacturing & panel board from bagasse.

32. lathrop, E.C., and Raffzige=z, T.R.
Evaluation of fibrous sgricuitural residnes for siruciural
building board products. I. Methods and equipment.
Fapur Trade J. 127, no. 27:53-60 (Dec., 19438).

(see abstract no. 6).

330 Munroe, T.B.

Heat-insulating plaster-board.

7.5. pat. 1,486,535 (March 11, 1924).
The board consists of a heat insulating bagasse material which has
bee:r covered on each side with a layer of asphalt in which is embedded
finsly divided rock material. :

34. Pacific Pulp Paper Industry.
A new § 2,500,000 mill in Hawaii,
Pac. Pulp Paper Ind. 6, no. 4:22-3 (4prdil, 1932).

Tescription of a new insulating board =ill at Eilo, which converts
vagasse after a special process intc "Canac" g*Tuctural insulation.

35. Pulp Paper Industzy. R o
Celotex Corporation expands in United States and Britain.
Pulpy Paper Ind. 20, no. 9:26 (4ug., 1946).

The operations of the Celotex Corp. in its various planis, all
utilizing bagasse as a raw material for structural and insulating
boardi, are briefly described.

36 . Shlw [ J .K.
Plas<ter board.
U.S. pat. 1,503,211 (July 29, 1924).

A heat-insulating plasterboard is formed with & relatively unyielding
bard and strong layer of bagasse Iibers interlaced with a relatively
goft and yielding layer of hagasse flbers, all the bagasse fibers used
b;‘.ng associeted with their natural rith, and with an attached layexr of
plaster.’




37. Singh, S.C.

renulacture of bcards and paper ITOn Dagasse.
J.3ci. Ind. Research (India) 3:399-4C4 (1545); Tech. 3ull.,
Paper Makers' Assoc. Gi.2Tii., Ireland 22, nc. 4=% (Lpzil-June,

1545).

‘Studiec cer—ied out 2% Dehra Dun indicetedé thet the Asplunc process

wouléd be =he mos: suitable for maxing insulating and pressec poard

{rom bagasse. llethods and agen<s are described which were found to

give the necessary procfness agalnstT moisture, termites, anc molds, ,
and render the boards reasonadbly fire-retardant.

28. Souhern Pulp Paper Jousnal.
Tne rise ol Celotex.
Southern Puip Paper 5. 2, no. 3:6-11 (aug., 1939).

The Celotex process of manufacturing fiberboérds from bagasse is
described. The chiel applicatior of the board is for construction
and insulation.

39. Texple, G.
tilizing wasie. .
Science Progr. 22:475=-80 (1928).

4 description of the manufacture of Clelotex insulating toaxrd using
bagasse as & rawv material, and its properties i85 given.

40. Vasquez, E.&.
- Comparative examinaticn of some insulating poards.
Mem.asoc.tecnicos azucar. Cuda 20:441-T (1945).

Description of the processes for making board fror old and fermented
bagesse, and fror {resh bagasse directly after crushing.

- 41 Whittemoze, E.L., and Stang, 4.E.

Structural properties of wood-frame wall and partiticz ccastruc-
+ions with Celotex insulating boards.

7.5, Fatl. Bur. Standards, Buildirg Haterialis and Stzuctures,
Repor+ 3HS 42, March 2, 1940. 25 p.

in conmection with the program on low-cost house constzuctiicn, the
properties of +wo wall and two partitioz constructions submitted by
the Celotex Co=p. were i‘ested. The resulis are presented in grapus
and tables.

42. williams, W.L1.S.
Yallbozrd material from bagasse.
U.s. Pato 1,847,050 ,Febro 23, 1932)0

Pith is —emoved from shredded fiders by screening, by cooking +he
paterial under pressure with 4-6% of calcium oxide (on the weight cf
the fiber) and simultaneously submitting the fibers %c mechanicel
sbrasion, and finally by passing it through the pulper.




43, Datta, K.
Investigations cn the use of Tpamboo as reinforcement in concrete
structures. .
Bauing. 17, no. 3/4:17-27 (i936). (Ger.)

The design and properties of vambco-reinfsrced concrete structures
are descrived. Providel the reinforcement is zounted in 2z proper way,
some increase in sirength will result.

44. Narsyanamurti, D., and 3iszt, B.S.
Building 3oards. II. Boards Zfrom hambeos.
Forest Res,Inst,, Dehra Tun, Indian Fecres:t Lezflet no. 103,
1948, 2 p.

Prelininary expeciments con the production of building boards from
bamtoo are deacrided. The possibility of commercia) production of
such meterials froz mats woven Izom bamboo sticks and bonded ty &
small percentage of synthetic —esins and fillers is discussed.

Coconut husks and co

45, Journal cf Scientific and Inducirial Research.
Industrial u+tilisetisn of coix.
J. Sci. Ind. Ees., India 2:174 (1944).

Fiterboards were mcde by trsating disintegrated beaten coir with
cbellec followed by toiled linscod oil. Aftex the mixture had been
2xpoged to the sun for four hi. to prumote oxidation, it was pressed
for 30 min. at 130°, The resui'ing boards were hard, did not warp,
and showed a high chemical resistance to water, cold 10% sodium
cerbonetz, and dilute nitric acid.

46. Menon, S.R.EK.
Coconite (fiber board from iwmature csocomuts).
J. Sci. Ind. Res., I-dia 2:172-4 (1944).

Fiverboards were made from windfall immature coconuts wnich were

shredded and boiled witk weter. The product was pulped and mixed

with wvesta papeZ, Tosin, and alum. For preparing the saeets, ae

common fiberboaxd technique wes used, the pressing conditions being

20 min. at 150°C and 560 1bv./sq.in. Mhe boa=ds a~e sirong and tough

and heve good heat- aad sound-insulating propertiecs, .

47, Schueler, G.2.E.
Uses of cocozut products.
Modern Plagtiss 23, no. 10:148-9 (June, 1946).

This article mainly ieals vith the use of coconut shell flour a8 a
£iller for plastics. Tatulated data of the physical properties nf <he
molded products are given. dppllcations with coconut shell fibers
Zave been few, but in Indie thor heve been used with ahellsc as a
tinder for makiag hard fiberboca=ds.
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Coxnstalks ani corncobs

48. 4Tnold, L.E.
Making insulation board from cornsialks.
Cellulose 1:272=5 (193C).

4L procees for the mazufacture of insuletion boazd Irom cornstalke is
described. The .talks are digested for 2 hr., at a3 pressure of

100 1b./sq.in., after heving beer broken up with a cutier and 2 swing
haopermili. PRosin eize is added to the washed stock before refining.
The boa=d is fcrmed on a special mackine. The sialks can also be
disintegrated, wiihout previous cooking, in a Bauer refiner.

4S. Arnold, L.K.
hAcoustical board from cormstalk pulp.
Paper Ind. 20, no. 5:547-50 (Aug., 1938).

Studies a2re described which indicate thet it is possiuie to make
excellent acoustical boardis from cornstalks. The absorption coeffi-
cient may be varied over & wide range, and depends on pulp composition,
number of grooves, and number of holes. The results are tabulated.

50. 4rmold, L.XK.
Low-temperature drying of cormstalk insuvlating boaxrd.
Paper Ind. 20:48-51 (1938).

4t ordinary room terperaturc and lowv humidivty, drying of insulating
board made fron cormstalks requires aboutr four deys whersas adbout two
weeks are necessary at summe>r tempesztures and humidities., Practi-
cally no drying ococurs below freezing. : '

51. 4drnold, L.E., ané Gleaves, I.Il.
© The adsorption of zinc chloride by cormstalk iastlating board

pulp.
Paper Trade J. 98, no. 24:31-3 (June, 1934).

The decay of cornstalk insulating board can be retaxrded by the admix-
ture of zinc chloride to the refined pulp before forming into tle wet
mat. Some part of the presevvetive is firmly adsorbed by the pulp.
Since no date on this subject were availiabdble, & study of <he adsoxption
of zinc chlozide by board pulv was made and a suitable anmalyticsl
method developed for this purpose.

52. 4xnold, L.X., Plagge, E.P., and 4ndersom, D.E.
Cornstalk acoustical boaxd.
Jowa Eng. Expt. Ste., Bull. 137, 1937. 47 p.

The sound-absorption properties of verious acoustical poards made from
cornstalks and the effect of pulp composzitior and surface trsaiment
were studied., The —csultes showed the suitability of corngtalks as a
rav meterial for acoustical boaxrds.

53. Erley, VW.E. v
Iusulating boaxd from ccrmstalks.
Paper Trade J. B85, mo, 25:61-2 (1929).




L beiaf outline is given ci the semicommercial experimental work
car—ied out by the Bureau of S+anderds, in cc-operation with lowa
+ate College, fzca 1927 t¢ 1329,

3

54. Zartfeo=g, C.
Meking Utoards {Trom cornsiallzs at Dubugue.
Paper Tzade J. 97, no. 16:80-2 (Nov., 1530).

The mazufactusing process used at the Dubugue mill for conversing
coermstalks into insulating boerd is jescribed. The shredded stalks
are cookeé under pressure {or 2 hr., yielding 2 pulp which i3 sized,
formed intc a ma2t, pressed, and dried.

£s. Laztloxd, C.E.
The producticn of insulating Loerd from cornstalks.
Ind. Eng. Chem. 22, no. 12:1280-4 (Dec., i33C).

4 detailed description of the manufaciure of "Maizewood" insulaiing
board from cornstalks and the properties of the products are given.
4 consideradble bidiiography of vazious proposeld processes for the
utilization of corz waste is included.

56, Kirkpatrick, S.I.
Corngtelks as chemical raw naterials.
Chem. Met. Eng. 35:4C1-3 (1928).

Exvperiments on productiom of wallboard and pulp from cormstalks are
briefly described.

57. mthro?g ECCC
Industrial utilizaticn of corm crop ~egidues.
Chemurgic Digest 7, mo. 6:20-6 (June, 1948).

The author discusses the availability and vtilization of corn residues.
Setisfactory insulating boazds have been mede commercially f{rom
cornstalks, but because of high collection costs, +he manufacture has
been abandoned. The successful use of cornstalks for papermaking also
depends, in large paTrs, on +heis economical collection. The lieaves
chould be lefs on toe Zarm since tuey are of little value in paper-
meking.

5¢&. Faffzig=xr, T.R.
I. Some factors affecting the productior of insuletion board.
II. The developmezrt of the commercial production of refrigeration
bcard and pressboard.
Towa State Coll. J. Sci. 9, mo. 1:183-5 (Oct., 1934).

The prope=<ies of & number of commercial boards were tested, and
experimenis vere made witih different fireprocfing, moldproofing. and
sizing agents. 4 good grade of refzigeratioz board wae obtained from
the pith of cormsialks, beiter than fror the whole sialk.

59. Yior+therz Zegional Research Laboratory.
Irdustrial uses 3f coTncobs.
Chesmmrgic Digest 2, no. 7:4%, 52-3 (4pril, 1943).

The different possibilities of utilizing corncodbe indusirially ere !
~eviewed. ‘




6C. rlagge, L.c., ATnold, L.K., and Wahittemore, E.ZX.
™he suriace treatment of acoustic tile.
Paper Trade . 96, nc. £:27-5 (Fedb., 13933).

™e eflect of seve—al types and cegrees of su~lace treziment on

the sound-abscrpiion coefficient of cormstalk fiderzoard was
stucied. I+ was found that acoustic tile has & specific adbsorptior
coefficient charactexisiic of the fiber mass. It can be designed
vty 2 proper dalance ¢f bevel, number, widih, and depin of grooves
o have any specific absorption coefficient over a wide range.

61. Porter, k.W.
Modermization a%t Haizewood's insulating douxd mill.
Paper Ind. 32, no. 32:270=4 (June, 1950).

Maizewood's board mill e+ Dubuque, Iowa, meking insulating boaxcd
from cormstalks since 1929, tas veen moderrnized. It is now in the
position to utilize practically any type of fibrous metexrial, in-
cluding strzw, flax shives, hemp, wood, and waste paper. Thae pro-
cesses and equipment emplored are brielly described.

62. Sweeney, C.BR.
Production of synthetic lumber from cormsialks.
U.S. pat. 1,807,737 (May 5, 1931).

Unshredded cornstalks are cooked under precsuse of 30 psi In water
of pE 7 for 3 hr., allowed to remain ir the water for a fuzther
4-24 br., macerated in a rod mill to produce fibers several inches
in lergth, and washed on 2 sieve. The pulp is then formed invo
bo: by pressure in the usual way.

63. Sweeney, 0.R., and 4rmoléd, L.X.
Studies on the msnufacture of insuiating becard.
Iowa Irg. Expt. Sta., Bull. 136, 1537. 75 p.

Light=-colored and strong insulating dboard was wade from corastalk
pulp cooked in water at atmospheric pressure for 3 hr. The addition
of repulped newspzini (up to wbout 20 %) improved the stirengtk of
the board. The optimal forming consistency and sizing conditious
were determined., High-density boerds were made by cold pressing
followed by &>-ving or by Arying under pressure, Surface coatings
were found to increace the strength and to reduce the air permeabi-
1ity of the board. Drying testis were conducted varying the tampe-
rature, humidity, pulp composition, and type of drying equipment.

(4. Sweeney, 0.R., and 4irmold, L.K.
Moisture relazions ir the aanufacture and use of cormstalk
insuleting board.
Iowa Epg. Expi. Sta., Bull. no., 163, Oc%. 20, 1948. 2% p.

The moisture effects in 2drying and epplication of cormstalk and
other insulating boards were studied. 1 was found that boards
having & high initial moisture coantent absorbed less water upen
immersicn than dry boaxds, althougl: the total fins. m;oisture content
vas greater in the Icrmer.
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Sweency, C.R., anc Emliey, V.E.
¥eaufacture ¢f iasulaiing bozxd from cormstalks,
Burezt of Standards, Misc. Publ, no. 112, 1920. 27 »p.

The shredded stalks, in some cuses efter cdigesting wiih water either
with o> witlhout <the additior of cnermicals, were puiped Py mezns of
8 H3ollander beaiter, and ¢ swing hammer mill or 2 rod mill., Afterx
refiring endéd washing, the pulp wes fed on %t a modiflied Oliver fil-
ter ané the =at pressed in three seis of heavy =clls. The resuliing
DpOardis have properties similar to those of ccmmercial becards, but
they will not witustand frequent or continuous immergion in weter.

66. Wingfield, B., Faffziger, T.R., Whitiewore, E.R., Overmaz,
.2., Sweeney, 0.X., a2nd Acree, S.F, :
Production of pressvoaré from cormstalks.,
U.3. Natl. Bur. Standerds, Misc. Publ. ¥ 122, Avgust 4, 1936.
10 p.

Studies have been made to find ocut the optimal conditions for pro-
ducing pressvoa=d from courmsialks. Cooking the stzlks undex
tresg3ure tefore fiberizing yielded strenger pulps than ar exclu-
sivly mechazicel treatment did. Proper pressing conditions were
150°C and 50C 1b./sq.in. The best gizing resulis were obtained
by impregnation c¢f the finished toax=d; bowever, sizing in the
beater is more econumical,

Cotton stalks and cottgnsee'd hulls

é7. =ur Burg, F.V.
Cotton stalks for synthetic lumber. ,
Faper Ind. 25, no. £:612-15 (Sept., 1943),

The feagsibility of utilizing cotton stalks as & rav material for
building boards wvas studied. Pulping trials were made by cooking
the chips in caustic sods under varying conditions or by beating
then in 2 rod mill in the presence of water. The resulting pul:
was formed into mats, pressed, and dried. The moduius of rupiture
of the boards varied from 80-500 1b./sq.in. 4 tadle with detailed
cost items is presented.

68. Rosenthal, F.
Radio=-frequency heat for farm waste plastics.
Pacific Plestics 3, no. 11:38 (Nov., 1945).

Ladoretcory experiments have shown the advantage of using radio-
=frequency heating for plastic materials, especially wallboards,
frop fazm wastes. The meierial tested had a composition of 83 %
cottorseed hulls and 17 % phenclic resin. No cleavage of {he molded
producte was obsered, which iz in distinct contrast to check disks
molded by corntact beat alcne.

€9, Spencer, Ai.M., and Jacchacn, 4.
Fibrous boarc and sheet for insulation and other purmoses
of matted long cotton stalk fiber.
U.S. pat. 2,794,738 {June 4, 1957).
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Paper and bdoard are made Irom cotton sialk fiber ty chopping the
caw stalks irto short lengths, cocking them in 0.71-C.5 % sodium
hyéroxide sclution fex 0.5-1.5 hx. 2t 20 psi. petween 80 and
100°C, genily beating the cocked fibers, and pessing them (still
in the cocking ligucr) to doe_4imaking machinery.

70. Spencer, 4.!M., Jacobsom, L., and Sixt, E,
Method for fibpes liberaticn in cotton stzlks and the pulp.
T.S. pat. 2,658,110 (Feb. 2, 1954).

The chopped co<ton stals a>e cooked with a wetting agent and
dilute ailali a*t 250-3500F for 5-15 min, using a special type of
digester, and then disintegreted by nonabrasive bea<ing. i
acrhaltic emulsion or the like may be added tc the suspension, Tke
s+ock is formed imto wallboeard, —oofing paper, izsulation, etc.

¥lax

71. Derbentsau, F.F., Derbeniseva, K.i., Kaplan, D.M., and
Vliadyka, L.I.
Manufacture of irsulating buildisz material from flax scutsh.
Vestasi 2Akad. Navuk Beloruss. SSR. po. 1:55-62 (1952). (Buss.)

For the mamufacture of insulating boards, the flax scutch was
ground anid chemically treated giving a material of low waier and
moisture absorhercy. '

72. liidtke, M.
The utilizaticn of the waste products from flax and hemp
retting.
Mellignd Textilber. 20, no. 4:253=6 (April, 193%). (Gexr.)

The possibilities for utilizing the wastie products from flax and
hemp retting are discussed. None of the industrial applications
80 far corsidered turned out to be practicable including the
marmufacture of insulating materials and fiberboards, and pulp and
paper.

73, Muelier, M.E,
Ingsulation boaxd.
T.S. pat. 2,608,492 (ing. 25, 1952).

Eemp or flax shives from unretted plants are reduced in a bdeater
at 125-150°F to the condition of a balf stock. The pulp is formed
into a sheet, pressed at 150-200°F gnd a pressure of 100-200 psi.
and finally dried a8t 200-250°F, The resulting voard can be used
as & vallboard, for interior woodwork, or for heat insulation in a

building.

T4, Verbestel, J.
"Structurzl doard.
" T.S. pat. 2,798,019 {(July 2, 1957).

A high=strernsth, dimensionsily stable, fungus resisient huilding
bog.:d. is formed by & dry process from Zfibex~-Iree flax shives bonded
with a resin, each ag PF, and consolidated urder heat and pressure,
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78, Witliams, T.ZI.
Woeste converted in%to valuatle products: new usee Icr linseed
straw.

Inéizn Pulp and Paper 4, mo. 1:2C, 24 {July, 1249).

h car be made from flax stravw are bduilding

Amongz the produc<s whic
teri 41 Wwrapping paper, etc.

heari, insulating na

76, Williamson, R.V., and Lathwop, E.C.
Barécboaxd fronm agricultural residues. ’
Hod. Pias. 28, no. 8:126, 128, 150, 157 (4p=ril, 19%1).

(see abstract me. 12).

Serp

T7. Lidtke, K.
The utilization of the waste products frowm flax and henp
retting.
Melliard Textilber. 20, no. 4:253-5 (4pzil, 1939). (Ger.)

{ree abstzact no. T2).

TE. Mueller, HM.E.
Insulation board. :
T.5. pat. 2,608,492 (dug. 26, 1952).

(see abstract no. "T3).

iusterd stalice

79.  EHammer, .
Experimental board manufacture with hithertc unevaluated
fibrous substitutes,
Wochbl, Papierfabr. 77, no., 6:168-9 (1949). (Gex.)

(see abeiract me. 3).

2apyzus

8cC. Backwoxth, G.E., and Coomber, E.E.
Papy=us from Palestine.
Bull. Imp. Inst. 44, no. 4: 279-66 (Oct.=Dec., 1946); Paper-
-Maker 114, nn, 1512, 14, 16 {July, 1947).

The authors examined papyrus froz Falestine as a raw material for
paper and board. The results of tane expeTimental work indicate
that the manmufactu>e of boards for ca~ions and corntainers, or &
boazd for building purposes is the mcst promising. 4 capacity of
2,500 t. of board pex year nay bYe sufficient to run the mill
profitatly.

Reaput shells

81, Modern Industxy.

Low=cos% roducts froz the lowly pearut hull.
Modezn Ing. 8, mo. €148, 137 (Decs 1944)s
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Building boawzds and other products can bz made from peazut hulls
by cushing them and inaing the pariicles together with latex oI
othe= adhesives. The bcards have cconciderable strengtas arnd
stiffness.

82. wWilliamson, R.V., and Lathrop, E.C.
Hardooard fron agricultural residues.
Mod. Plas. 28, no. 2:126, 128, 130, 167 (&pzil, 1957).

(see abgtrect no. 12).

Poboy straw

83. Eammer, E.
Experimental board manufacture with hitherto unevaluated
fibzrous substitutes.
Vochol,MPazjerfacr. 77, no. 6:168-9 (1545). (Gexz.)

(see adstract no. 3).

ce g

84. Nishi, T.
Wall-board composition.
Brit.pat. 239,437 (Fet. 17, 1925).

Rice husks are used with pla.s:hc:. cement, lime, etc.

85, Williamson, 2.Y., and Latnrop, E.C.
Hardboard fror ag=icultural ~esidues.
Mod. Plas. 28, no. 85:126, 128, 130, 187 (&pril, 19%51).

(see abstract no. 12).

Scrup velmpetto

86. Modern Industry.
Scrub palmetto.
¥odern Ind. 7, no. 1:38=9 (Jan., 1944).

The scrudb palmetto has a loglike oot which yields a pith and a
fiber. The fiber is suggested tc be use2 for brush bristles,
upuolsiery stulfing, and *wine, whereas the pitk iz-a suitable
material feor insulating bourds.

34
<

87. Abele, W,
Steaned strav fcr paper, bdoard and duilding doard.
Papier-lig. 62, no. 34:583-90 (4prili, 1937). (Gezx.)
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The meistenec straw is steamel withoul the adéi‘ion ¢f chemicals,
giving & yield of about 6C % iz the case of rye, and 57 % in the
cage of wheat stzaw. The resulting puly can be tsed for the
manufacture ¢f buliliding board.

88, Aero Research Ltd,
The gluing ¢f "Strazit" boa=ds.
iero Research Tech. Notes Bull. ro. 113:1-4 (May, 1952).

The Stranit process fcr the manufacture of insulating-type duilding
poard from cereal straw is described. TUnprocessed straw is
compresseld under hegt iznto an endless cslab and covered with strong
paper liuers,

as, Axzonoveky, S.I., and lethrop, E.C.
Prlp and pagcr >esearch at the Northerr Regional Hesearch
Laboratory.
Paper Mill Newa 75, no. 38:92, 94, 96, 126 (Sept., 1952).

A review 15 given of the work ol the Pulp aad Paper Section of

the Agoicultural Lasidues Division, including invesitigations on
gtravw collectica and procurement. preservatior of straw in storage,
and production of pulp and insulating boaxd.

90. 3011:80113, D-Q and mll.vill.. L.
Investigzations on presied straw.
Rev, trimestr. can. 20:1351-47 (1934).

Builéiang doards of 0.25 in. thicknest ware made foom untrsated,
water-gsoaked straw. Befors pressing, an sgglomerant consisting of
casein, calcium hyd-oxide, starch or gluten, and lead arsenate was
added and thoroughly mixed with the straw. The product showed a
Temaricably high fire resistance, good heat-insulating properties,
and 2 better tensile strengtk than Celotex.

91. Dahl, E.
HMachines fur manufacturing boards from straw or like material,
CCI‘.‘ p‘to 4999188 (Ju. 12, 1954)0 .
4 z:achine for making & contizuous etxrip of insulating board with
unprocesssd straw or other long-fibered vegetable material as the
fiiler and face sheets of paper, cardboard, or fabric is claized.
The s*rav is led from a hopper and compressed between the forming
Platens by a reciprocating plunge=.

g2. Priedrich, X.
The behavior of fiberboard toward wvood-destiroying fungi.
Holz Roh- u. Werkstoff 4, no. T:241-8 (July, 1941). (Gez.)

(see abstract no, 2).

93,  3ibson, 4.G.
nsuaatizg ooard from stzaw.
Ind.Eng. Chem. 22, zo. 3:223-6 (March, 1930).



L description is given of <he plant of the S<tewart Insc Boa-d Co.
whick uses s<raw a8 & raw material for the manufacture ol insulating
boards similax <0 those made {rox wood waste oT Dagasse.

%4, Lath=cp, E.C., and Nalfziger, T.ZX.
Evalua<ion of fib=ous agTiculiu—sl residues fcr siructural
vuilding boazd products. I. Mcthods and equlipuezt.
Papear Trade J. 127, nc. 27:53=60 (Dec., 1948).

(pee apstrast no. 6).

95. Latbrop, B.C., ané Naffziger, T.E.
Evalua<tion of fidbrous agricultural residues fsr strucitural
brilding board products. II., Pundamental stud.es o2 wheel
strav fibers.
mapp! 32, no. 2:91=6 (Pebr., 1949).

Methods are described for cooking and refining whe:t straw to
produce mainly long fibers and also hydrated short libers. The
=elationship bLetveen fiber properties and physical ‘aracteristics
of insulaion boards made {rom them is thoroughly studied. Selected
long straw fibers give boaxds of higher temsile anld impact strengibs
thas wood fibers. The —esults indicate that whest strav is highly
suitable for the manufacture of structural building boards.

96. Lathrep, E.C., and Naffziger, T.R.
Bvaluation cf fitrous agricuitural residues for structural
building boazd products. III. A process for the mamnfaciure
of high-grade products from vheat strawv.
Tappi 32, mo. 7:319-30 (July, 1943).

A process for the marufacture of high quality insulating buildirg
board from wheat strov is described in detail., The elfect of ope-
rating variables on physical properties of the boaris has beon
oarefully ctudied. Two types of pulp are reguired: (1) mnhydrated
long-fibered pulp, and (2) hydrated pulp. The ratic of pulp types
used iz boaxd manufacture greatly determines the physical chazaoc-
teristics of the finisbed products., Process squipment and econozics
are discussed.

97. Nielgsomn, X.W.
Manufacture of insulating board Irom strav.
Gez. pat. 902,219 (Jem. 21, 1954).  (Gex.)

Strav is chopped, pressed, coocked in alkaline solution, centriluged,
washed, relined, and, if molded boaxds are to be formed, Tecooked
fer & few minutes ir s weak allkali solutioz prior %o pressing and

arring.

98. Cman, XK.
Mapufasotuse of fiberboard.
Ge:. pat. 934,388 (Sept. 29, 195%8). (Gez.)

Pidbesvoards are formed from 2 mixture of wood fiber: and of strav
fiders whico have been decozpcsed in a calcium hydroxide solutica.



Tne spent liguor from *the cocking of toc c%raw is added+to the Iiber
aixture improving *he bardness and streng=sh properties oI the boazd.

99. Schulze, BE.
Cozrparative invesiigations of fingr building toaxds and
other :nsulziing materials witn regaxd tc thelr resisance
<0 »ois, molds, ané insecis. . Iasulatiag wall boaxds.
Hol:z Roh- 1. Wezkstofl 3, mo. 11:357-64 (Nov., 19430, (Gex.)

Methods for evalueting the resistance c¢f IideT tuildsrg tcards and
other imnsulat.ng materials to the attack of ro%ts, wclds, azd insects
ere descoided in detail. More “ban 25 prodncts were testec, some~
times under Tzther drastic conditions, Ilinerai-bondeé wood=-wool
boards were Sound to exhitit an excellent recistance to nicTo-orga~
nisms whereas strawboard was completely destroyed by fungl aftez 2
short time. Data aTe given in a tabulated foxmm.

100. Schulze, B.
Comparsiive investigations of Ifiber vuildir,g boards and nther
insulating matesials with Tegard o their recictance to rots,
melds, and insects. 2. Insulating pane’s and boards, flexible
blankets.
Holz hob- u. Werkstofl 3, no. 12:409-22 (Dec., 1940). (Gex.)

The descriptionr of the axtensive investigations referred to in the
previons abstract is cortinued. In addition tc dcards conposed of
wood fibers, some other insulating paterials made f-om straw, cork
or pcat were tested. The Tesults are “apulated.

10%. Sheperd, E.S.
Building board.
U.S. pst. 1,891,722 (Dec. 2C, 1932).

An ioproved duilding board is claimed which i3 made from cercal
straws without any binders or gummy fubstances and which ccmplies
with all comzercial —equirements.

102, Stranit Boards, Ltd.
Strav and paper building board.
Paper laking and Paper Seiling 87, no. 3:36 (Autumn, 1948).

In +he Strani< prccess, stTaw is compTessed ail 150°C irtc a
coatinuous siab without previous pulping. The slab :s faced with
paper on the front, back, and the two long edges and cut o the
desired length. The resulting board is very =igid and has & high
fire Tesistance, low thermal conductivity, and good acoustical pro-
pexties.

103. Younger, J.0., and Axonovsky, S.l.
The physical evaluation of 3traw and other agricultural
residue pulps.
Poper Mill Hews 68, no. 8:140-2 (Peb., 1345).

The proposed laberatory methods include disintegratizng, waahing and
testing ¢l cocked egtTaw., It was possible tc establish the relation-
ship beween physical properties ol nandmade and machine-pade straw
pulps.
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Tobacco waste

104 . Hammer, E.
Experimental board manufacture with hitherto unevaluated

fibrous substitutes.
Wochbl. Papierfabr. 77, no. €:168-0 (1949). (Ger.)

(see abstract no. 3).

105. YcHargue, J.S., Woodmansee, C.W. and Rapp, K.E.
Nev uses for low-grade tobacco.
Chemurgic Digest 2, no. 15:130-2; no. 16:136-7 (Aug., 1943).

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

Water hvacinth

106. Azem, M.A.
Utilization of water hyvacinth in the manufacture of paper
and pressed board.
Indian Print Paper 7, no. 3:4l-4 (March 1942).

The pulp obtained from water hyacinth (Eichhornia crassipes) by
boiling in water with or without the addition of chemicals 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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MCRFHOLCGICAL CELRACTERISTICS 4AND CHEIICAL COI-L'?OS'l"IIOI.\"1

Genexal

107. Zizby, R.H.
Vegetable fit>es - bdbolany, cultiivatioz, and utiliza=
New Yozk, Interscience 2ubl., 1963. 464 p.

Nhe

(B

After an introduciion into the occurrence, nature, identification,
testing, chemical analysis, lineness, and commexcial use of vegetable
fivers (incl. bast and leaf fibers), vaTicus plant familics aTe
dealt wi<h systemstically (Ilax, lime, mallow, nettle, Dea,
gstersulia, agave, aarcissus, 1ily, pineappie. danzns, bombex,
pilkveed, and miscellanecous families). Separate caaptlers deal

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

and papermaking fibers.

108. KNieschlag, E.J., Nelsoa, G.Z., Wollf, I.4., and Derdue,
2.X.jz.
4 seazch for new fiber crops.
Tappi 43, Bmo. 3:193-201 (March, 1360).

Data on +the morphological and chemical characteristics ¢f 58 plants,
their density and yield after maceration ere reported. The szpecies
investiZated include bambdboo3, grasses, reesds, sorghum, and other
granineae, 2long with hardwoods representing 10 families. 4 scheme
to evaluate the potential of the plants as a Taw material for pulp
and papermaking is suggested.

109. Singh, M.M., and Mukhexjea, V.W.
P{brous rav materials for the Indian pulp, paper, and board
industry.
Indian Forester 94, no. 7:5C5-29 (1965).

For more than 50 years, the Forest Research Iastitute, Delra Dun,
has been testing indigenous f{iorous rTaw materials for the production
of pulp, paper, and boexd. 3ome of the results collected iz the

‘cou=se of these investigations are presented in this article in

a tabulated form, including data o2 fiber dimensions, chemical ana-
lvses, methcd of pulping, yield and uses of pulp. The following
~ow Daterials a=e cowersd: 11 baoboos, 18 grasses and reeds, 36
broadleaved woods and conilers, and 11 agricultural wastes.
References are given. o

110. Tamolang, P.F., Valbuena, R.R., Lomivao, 3.i., Kalaw, c.L.,
Lindayen, T.M., and de Vela, B.C.
Piber dimensions of certein Philippine wcods, banboos,
agzicultural crops and wastes, and grasses. IIl.
Tapp:i 43, nc. 6:527-34 (June, 19€0).

The {iber dimensions of eight damboo3, three agricultural czops

1 Additional daza or the morphclogical chazacteristics and chemical

composition of axnual plants will be fcund in papers abstracted in
sections C. and D,
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(absca, sisal, pineapple), *+wo agTiculitural wastes (tagasse and

ice sTraw), and twe gTasses were determined in additica to <hose
oi‘ 47 Pnilippine hardwoods aad two conifers. Average ané extreme
values aze Jiven.

111, Tamolang, F.U., Meaiado, J.a., Phillips, E.4., Lindayen, C.K.,
lindayea, T.i., and de Tela, E.C.
Fiber dimcasious 2f cextain Philippine woods, agriculiuzal
wastes and other plaxszs. IV.
Tapni 45, no. 2:135-42 (Fedb., 19€2).

Data are given on the fider dimemions and derivel values of 4 agwi-
cultural and wild plants and 2 weeds 2.oug with those of 34 broad-
loaved woods and 5 conifers. Pakol {Musz sp.) and torch gingex
(Phasmeria exocelsa Marr.) have fider lengins comparable to those

of softwoods.

112. Temolang, P.X., Valdbuena, R.R., Linday=n, C.E., Mamaxil, F..,
dlonze, D.S., and Lomidao, B.A.
Fiber dixensions of cex*ain Philippine droaldleaved and
coniferous wocds, palms, pandans, agriculturazl and .ormamental
plants. (Part V).
Tappi 49, no. 11:475=7 (Row., 1966).

Studies were contimmed at the Philippine Forest Products Research f
Ingtitute on the fidber dimenmions of 2 palms, 2 pandans, | agri-

cultural, and 3 ornamexntal plants, 192 broadleaved woods, and 5

conifers. Of the agricultural plants, banaza (Musa sp.) leal

sheaths wers found to have extremely long fiders (average fiber

length of 4.8 mm).

4bace
(see adstract mo, 110)

agnsse
(see also abstract mo. 1093 110) : ¢

113. Isenberg, I.Z., Znapp, S.B., and Wethe=n, J.D.
Sugarcane tagasse a8 2 fibrous verermaling material. II. ' |
Cell dimensions of Hawasiian mau. _ |
Tappi 40, no. B: 597=601 (Ang., 1957).
In paxt II of this sexies on bagasse, ta ares given on cell |
distribution by type, cell dimencions, and amcun: of damage from <
sugar E1ll coushings. JAverage fiber length varies appreciatiy with
variety of cane. The width of the nonfiber cells is fouw <imes
that of the <rue f{iders. Removal of the pith fraction is indicazed
for good sirength development znd pulp dxainage.

114. IKaspp, S.3.; Watt, R.4., and ¥Wetherm, J.D.
Sugarcane bagasse as 2 Zidrous papesmeking mate=ial. I.
Chemical composiiion of Zawaiisn bagasse.
Tappi 40, me. 3:595-7 {iug., 1957).

Chexical analyses have been madc cn whole bagasse and on the pitk
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and fiber fractions frem four majoT varieties of Dawziian cane.
The resulis obtained were similar <o those founa IaT bagasse ITom
other Tegions.

Tathak, S.R., an¢ Srzinivesan, V.R.

+udies OnL 3uger-cane bagasse. Fazt ITI. Sospiion studies
2nd density dzta of begasse gnd its fractions.

Indian Pulp Paper 13, no. 12:547-5C (June, 1353).

—
iy
AV ]
L]

Dagesse as & whole shows a lower sozpiion ratio in water +harn other
cellulosic materiels., Its fractions (fiber and pitk) exhibit 2
widely fferent soTpiion Tatio, tie fibrcus perIion veing tvhe moTe
-~esigtant one. The density values for the fiber are bigher thax
+hose fcr the pith.

116, Rodziguez Jimenez, J.
Description of the physicochemical chazactezistics of bagass=2.
Inves<. Tec. Papel 8, n0. 25:445-39 (april, 1971). (5pan.)

Tris review of the chnaracieristics of begasses cSOvers sugal cane
stem morphology and chemical composition of bagasse.

117. Villevicencio, E.J.
Coztintous bagasse pulpirg.
Pulp Paper Inte=n. 5, no. 3:52-5 (March, 1963).

A nev continuous process for high quelity vagasue pulp 1is desczibed.
4t the suger mill, the bagasse must be partially depithed %o avoid
fiber damage during storage. Data on the chomical compositicn oY .
Mexican begasse and begasse pith, and on the effect of sucrose
fermentation are included.

2amboo
(see also absirect no. 108; 109; 110)

118. Istas, J.R., and Raekeldoom, E.L.
Biometric, chemical, and paperaaking characteristics of
Congolese banbcos.
Publ. Inst. Natl. Etude igzon. Congo, Ser. Tech. no., 67,
1962. 53 p.  (¥T.)

mhe biometric, cherical, and papermaking characteristics aze
discussed in detail.

19, lastas, J.R.
Pulp f{rom Congolese fibrous ~aw materials.
TCA/BTAO0/FAC CCXP/Papex II.z.4. Proceedings of the Conference
on Palp and Paper Developmeni in Africa and the Near Zast.
Cairc, 1965.

Tris paper deals with the morphclogical, chemical, ané papermaking
characteristics of Congolese fidous Taw materials, bcth iandigenous
and exctic, including broadleaved woods, ronifers, bamboos, and
paryrus. Dale arc given in %tabulated fo=m.



12C. Kiramura, K.
Studies on the phvsical properties of bamboo. 9. On the
fiber content.
J. Japan Wood Res. Soc. 8, no. 6:249-52 (Dec., 1962). (Jan.)

Bamboo consists of fibrous vascular bundles and parenchvmatous tissue.
Fiber content decreases from the circumference to the inner part of
the culm and becomes greater as the height of the culr increases.

& variation of fiber content is not found, however, in different

ages of culz.

121. Monsalud, M.R.
Fiber characteristics of bamboo species in the Philipnines.
ECA/BTAO/FAO CONT/PAPER I1.b.l12. Proceedings of the Conference on
Pulp and Paper Development in Africa and the Near East.

Studies on bamboo conducted at the Philippine Forest Research Institute
showed that fiber dimensions varied considerably by species, e.g. fiber
length from 1.36 to 3.78 mm. Additional information is given om

fiber length distributiom.

122. Nieschlag, H.J., Earle, F.R., Kelson, G.H., and Perdue, R.E.
A search for new fiber crops, II. Analvtical evaluations, continued.
Tappi 43, no. 12:963-8 (Dec., 1960).

In a continuing search for plants that have potential as sourcesg
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 States: Description, culture, and
utilization - with key to the genera by F.A.McClure.
U.S. Dept. Agr., Agr. Research Serv., Crops Research Div.,
Agr. Handbook no. 193. Washington, U.S. Govt. Print. Off.,
June 19€1, 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-tvpe bamboos, cultural informations,
harvesting and preparation for marketing, bamboo diseases and

insect pests, and utilization.

Banana

(see abstract no. 112)

Coconut

124, Ouadrat-I-Khuda, M., and Rahmatullah, .
Stucdies on East Pakistan coconuts.

Pakistan J. Sci. Ind. Res. 2, no. 4:259-66 (Oct., 1959).

The fruir components (outer fibrous shell, inner hard chell, copra or
kennel, and milk) of tast Pakistan coconuts are discussed. The
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fibrous shell comprises frzm 23 %o 5C%. of the weight of the f=uit.
The caustic soda cooking and dleaching of husk fibers yielded a
colcrless pulp.

Ccrnetalks

{see absctract mo. 108)

Crasses

Q

A

(see abstract no. 108; 109; 110)

Her

125. Cida AG.
The hemp plant - cultivetion, retting, mechanized prepera-
tion, and uses of hemp; prospects for hemp cultuce.
Ciba Rew. no 5:2-32 (1962).

This article treatis all aspects of the heap plant, its fibzous
poduction, and usesof hemp.

Jute sticks

(see alsc absiract no. 109)

126. hp‘m, D.C.
Utilization of jute sticks for the manufacture of paper and
boaxrd.
Ippta Souvenir no.: 137-41 (1964).

The supply of Jute sticks irn India is reviewed. Data cover cheaical
composition and fibver dimensions, showing Jute sticks to compare
closaly with hardwoods. Suitable pulping processes and pulp
characteristics are outlined.

Eeuaf

127. Clazk, 7.F., Uhr, 5.C., and Wolff, I.4.
4 search for nevw fiber crops. X. Effect of plant maturity
and location of growth on kenaf composition and pulping cha-
racteristics.
Tappi 5C, no. 11:52=64 (Hov., 1967).

Kenal in Northerx Florida and Central Illinois was narvested at
various stages of growth to compare effects of location and plant
aTurity on compoaitional a=d pulping characteristics. The results
are rresented in <sbular form.

123. Cluk, T-Fo, end Welf?s I.Al
4 search for nev fiber crops. XI. Cozmpositional character-
istizs of llilinois lenaf at several population densities and
matusities.
Tappi 52, Bo. 11:2111=16 (Nov., 969),

Ihyaic.l compositicn, including fiber content znd dimensionzi charace
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scristics, and cozntents cf spelected chemical congtituznts vele
irvestigated for kensl at several population cenaities and
meturities. The results sugges:t that kenc! for pulp be growm TO
zeximun maturiiy. Storage by lettizg it sitani uncut Ir ihe rfisld
ghou.i bpe coneidered. Removal c¢f tope and foliage snoulié he &
souxce.

129, XNieschlag, E.J., Nelson, &.H., and VWolff, I.4.
4 search for new {iber creps. 2rPart IV. Kenal cozpositich.
Tappi 44. mo. T:515-16 (July, 1961).

Tae chemical axz! mcrphological characterisiics ¢f kenef (Eiviscus
cannabipus) g£rown in different regions of the United TCtates a~e
p-esented.

130, White, G.d.
A search for rew fiber plunts. Pari XII., Pield yields of
kena? (Hibiscus cannabimus L.).
Tappi 52, mo. 4:656-5 {(dpril, 1969).

Yield potential and cultural requirements of kenaf are disousseéd.
"Everglades 71" is the recommended variety yielding £,6 tons/acre
on 2 three-year averags. Some other varieties 3l1so give good Field:
The trials were conducted at various locaticns in the southern pazt
of the United Ctates.

131i. ¥Wilson, F.D.
Bvaluation of kenmaf, rosslle, anld related Hibiscus fox fides
production.
Bcon. Bot. 21, no. 23:132-9% (1967).

4 survey was made on the bast fiber and dry matter coantent anc
£iber quality of both cultivated and wiléd stralnms cf 13 spp. of
HEibiscus, inecluding kenaf (Eidiscus canmabinus), and roselle
(E. scbdariffs).

Pipeapnle
(see abstrect ns. 110)

Besds

(see alsc abstract nc. 1083 109)

152. Iliescu, Gh.
The morphological structurs of reed staiks.
Celuloza Eiztie 8, no. 9:275-80 {Sept., 1359). (Rom.)

The structure of zeeld stalis anéd its anatomical characteristics

ave desc=ibed and comparad with the morphoiogy of other piant fider
The influence of the complex siructuze of ~eed on its pulping and
prpermaking properties e discussed.
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133, lvanov, .
Lxperimental results on the application of fertilizers to
Italian reed.
Celuloza Hirtie 15, no. 9:339-43 (Sept., 1%¢€). (Rom.)

Application uf chemical fertilizers (!, P, K compounds) to reed
cultures (Aruncdo donax) was shown to increase the vield of crons
to 40-70 t/ha.

134. Frotkevic, P.G., and Podlipenskii, V.P.
Effect of flow control and irrigation on the species compos i~
tion and quality of reed stands in the Dnieper delta.
Sb. Tr. Ukr. NII Tsellyvul.-Bumazh. Prom. no. 11:9-24 (1968).
(Russ.)

As a result of the construction of a hydroelectric plant in the
lower Dnieper zone, the reed stands in the delta became drv during
sumer and contaminated with grasses and weeks. It was found that
the deterioration of the quality of reed could be prevemted bv arti-
ficial irrigation of the stands from mid-April through July. To
maintain the required water level, the stands should be protected
by dikes.

135. Rozmarin, G., Solomon, L., and Simionescu, G.
The chemical composition of reeds.
Cellulose Chem. Techuol. 1, no. 4:445-59 (Julv/Aug., 1967).
(Russ.) )

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

136. Rudescu, L.
Soviet advances in the biology, characterization, zoning, and
agricultural management of reed.
Celuloza Hirtie &, no. 11:349-57 (Nov., 1959). (Rom.)

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

137. Rudescu, L.
Methods for determining the biological and industrial pro-
ductivity ef reed in the Danubian Delta.
Celuloza Hirtie 11, no. 4:121-5 (April. 1962). (Rem.)

Methods of estimating the harvestatle and technologically useful
ulelds of reed-growing areas are outlined.

138. Rudescu, L., and “urova, 7.
Influence of ecological conditions on the characteriscics
of reed frorm the Danube Delta.
Celuloza Uirtie 10, mo. 7/€:243-¢ (July/Auz., 1961). (Ror.)




The effect of soil and nustritional cozxditions ox the yield,
noTrTLOlOogY, Dnwcical charac<cristics, and caemical coaposition of

reed are Zimcussed.

43¢, Pudescu:, L., ani Burove, T.3.
' Effects of growtn conliiioms on the cuaracteristics of
Dantbien Delta reed.
Sywpeziwm on topical cuesticuc on the chemistzy and technol-
ogy ol cellulece, Jassy, 3ept. 24-27, 9€1. 3Buchazesi, icad.
of tze Rom. Pecples Hez., 1563, p. 213=24. (Ger.)

The charecte=istics of reed from the Danube delta have beea studiel
&8 o functizn ol groviay conditioas.
140. BRudescu, L., anl Fopescu, G.
Comparative stuly of reed from climatically different coun-
tries. (%) Mormpaology. (2) imatomy. (3) GZeology.
Celuloza Hirtie 15, no. £:226=31; no. 11:425=7; no. 12:455=7
(June, Nov., Dec., 1%86). (Rom.)

Reeds (Poreg=iics communis ané Th. karka) from different climates
are compared witn Trejerd to morphological andé anstomicel chorac-
teriztics and ecoclogicel growih fectors. The main reguirement is
cone climatic excess which serves %o induce 2 physiolegical rest
pericd for seve-al moniks. Thisc is provided in BEurope by winter
frost, in Irac &nd Zgypt oy prolonged drougkht, end in Pakistan by
inundation. Grovth-favoring chemical composition of soil and woter
are incicated.

141. 3Sinionescu, C., and Jozrerina, G.
v Cheaistzy of reed.
Jucharest, ditura Tehuica, 195€. 302 p. (Row.)

This monogreph Geals with the culiivction, harvesting, morphology,

- angtomy, chenicel composition, and pulpinsg and papermaliing technol-
ofY of resd (Phregmttes communis and Arundo domex). Lach chapier
is followed by an extensive bidliogzerkhy.

142. TUlkricht, I.
"~ Giapt reed and ccmmon reed - & comparison of the anatcmical,
chemical, aréd tecnnoiogical properties.
 Zellstoff Fapier 15, mo. 5:74-7 {lerch, 1966). (Gex.)

Giart reed (Fhragmites comsmunis subsp. rseudodonax) is taller than
the common recd (Ph. cowanis), and has 2 stem which comprisec 2
greater poriicn of tie total plant. It 2lso has a higher pertion
¢l scierenchrmatic tissue. Zeome Jurtuer &ifferences in anciczmicel
stIuctuce, chexicel ccmposition, and tecknological properties Lhave
besn noiiced.

Sisal
(see adetract no. 110)
Sorchun

(see also abstract mo. 108)
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143, IscourTou, R.
Paper sorghux.
Papeterie 82, =c. 1:29-33, 35, 37 {Jax., 1960). (P=.)

The author discusses <he cu.iivaiion ol paper scognum, iTs mOTPho-
logy, and the papermaking qualities ol its fivexs. Compezed to
other annual planis and zaay woed species, sorghuz is said to be
the moct easily cultivesed and tc give relatively nisn rields

(20 tons cellulosz/ha). The properties cf surghum fiders are com-
parable to those of bagasse fibers.

144, Lengvel, P., Péteri, X.. and Tomel, 4.
Domestic planis suiteble for pulp manulaciure. v.
Papiripar 4, no. 3:1CC=3 (1360). (Bung. )

The mo-phology eni chemicael composition of 3oTghum axre described.
Pulping trials indiceted this fiber to bse suitable for »ulp and
papermasling.

Straw

(see abstract mo. 103; 110)

Jobaoco
(see also abstract mo. 109; 111)

145. Kimura, Y., and Teratani, 7. .
Studies on the manufacture of tobaeco stem pulp. 1. Fibers
and chemical composition of tobacco stea.
J. Jap. Tappi 16, no. 11:694-900 (Nov., 1962). (Jap.)

According to invesiigations carried out by the authors, the wvaste
stems of a nztive Japanese tobacco plant comprise za. 12 % of root
tigsue, 64 % of woody tissue, 16 % of bast, and 8 % of pith. The
woody sten portioz gemerally 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 tban the common hardwood {ibder.
Chemicael anslysis showed that the composition of the woody part of
the stem was roughly the same as +that of bardwood, except that the
+obacco zylez adbocunded in pectin. ¢+ is concludeld that tobacco
plant residues can poacitly be utilized as a Iav zaterial for pulp.

Water hracinth
(see abstract mo. 111)

TECENTCAL AND ECOKOMIC ASPECTS RELATED TO HARVZSTING, TRANSPORTATION,
STORAGE AND PEE~PROCESSING

Genersl

146. Atchison, J.E.
Progress iz preparstion and pulping of agriculitural fibers.
Tndiar Pulp Paper 47, no. 12:681-9, 634 (June, 196%); 18, mo.
2:159=61, 163=5, 167=8, 171 (Aung., 1963).
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These articles incliude: preparation of agrienlturel fibers beicre
ciges=ica; collection, s*oTage, andé preservatiorn ¢f Sullt agTicuie
tural Iiders. FPurther neadings aTe: new Tills in opessiicn. under
consIruction or veing developed foT utlilizing agrmiculiwsal finers,
andé expand.n: use ¢f pulp rroduced frox agricultural fibers uad
fast-srowing long-fibered planis.

147. 3irdseve, 2,
Drocess for storing and digesting of ficrous agricultural
residues, -
T.S. pat. 2,899,350 (4&ug. 1, 1959).

4 method Ior storing saredieé bamboo, straw, bagasse, ané cther
agriculturel residues involves impregnating the balec or niled
material with sodium hydroxide and effecting ¢ certain amount

(ce. 20%) of digestion without decay. DPricr to stcrage, the mate-
rial may be sterilized by heating it to at least 80°C. 4ifter 9-72
months the material is t-eated wita kraft white liguor, subjected
tc a steanm rressure of 150 psi and & temperature of ca. 185°C Zo

5 mir before being exploded through 2 sui<able velve.

148. Lethrop, E.C., Naffziger, 7.X., and Mahen, E.I.
Hetuods for separating ritb-benring plenis into fiber azd
pith. .
U.S. Depariment of igriculture, Bull. ARS-T1-4 (March, 1953).

4 thorough study of depitbing methods has deen made 2t the Norther:
Research cud Developmert Diviesion, Peozia, Ill., and several practi-
cal and economical methods for effecting the nesdsd scparatioxn into
fiber and pith have been developed. '

149. Stanford Research Institute.
The ecomomic avaiisbility of fidbrous raw materials in India,
Burma, and Thailand,
Pulp and Paper Prospects in Asia and the Far East. 7Vol, II,
p. 27-1%3. UN/FAO. Bangkok, 1962.

The primary objective of this stndy was to detexrmine %the Gelivered
cost of elternative Iibrous pulping maieriair to seiected pulp mill
sites in the states of Madree and Uiiar Pradesh, India, and ir Fusme
and Thaiiand. The methods of evaluction develoded by the Stanccrd
Resezxcn Inctitute can be applied, bhowever, anywners in developing
countries. Supply, extractior or harvesiing cost, collection cuss,
and transportation coet are considered alcng with otler cost elements
such &8s overhead, iasurance, a=d irterest. The maip emphasis is

on agTicultural ~egidues and other aca~wood ra=exials, ircl. begassc,
tamboo, Tice strew, and some gresses. The methodgused in the iifae
ferent counirics focr harvesting, colleciiop, Ttaling, siorage, etc.,
ere brielly described.

15C. TAPPI Non-¥ood Flant Fibers Comzitsee, |
Hon-wood plent fiber pulping. FrogTees Tepor: Yo, 2.
Tappi C.h. Eepor: .o. 40: 333 p. (1577,

This progTess Tepori cozitins 10 eepaTate contridutions covering
rew zetdods of bandling and stcrage O DOL-woOl plani fibvers (dagrase
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straw, bamboc, Teec, and srassec). The various papers ore abs
stracted iacdividually in this cibllogTanuy.

Bzrezse

151, 4tchison, J.L.
Sacassc becomins a nzjer raw @2 erizl for manulfacture OO
pulp and jpeper - bacsground, Dpresent stavus, ani fusure
possibilities.
Proc. Intern. 3o0c¢. Supar-tanc Tecinclogists 11:1405-120501362).

This report includes: & nisztoricas Teview of =<he utilizaotion 0.
bagasse; present utiliza<sion ¢’ bzr-zss3o; durckase, couleciicn

sicrege, and preservaiion ol begasse; prepergtion for puipings and
processas and equipment used IoT nulping dbagasse. 4 list of mills

_in operation cr under construciion for utilizing Vagasse is appended.

152, Atchison, J.E. ,
Utilizction of bagasse for manulacture of pulp, paper and
board. -
Irdian Pulp Paper 17, nc. 1: 37-41, 46 (Suly, 19%2).

mhe recen: hisiozy of pulp, paper and boaxd menufacture from sugar-
-cane bagasse is presented. liethods of vagasse co.iecticn, StOoTege,
preservation, depithing, and nulp processing are ocutlined.

153. Atchieen, J.E.
Progress in preparstion ani rapid comntinuous pulping of
agzicaltuzal fibres.
Pulp and Peper Prospects in Asia and the Par Dast. Vol. II,
p. 431-43, TUU/FAO. 3angkok, 1962.

Before ertering irto the description of the ropid ccatinuous pulp-
ing of agricultural residues, tne author reviews the various

. pethods of cleaning siraw ané of depithing bagasse. Boih wet and

dry methods have been developed aad used successfully. 4s tc

bagasse, a two-stage depithing systiex is suggested, invelving 2
rartisl pith separstion in a humic condition followed by wet de-
pithing. Simplified flow diagrams are given. ,

154. Atchisen, J.E. : :
Progress in the utilization of bagasse as 2 raw material for
puip and paper manufacture.

Zppte Souvenir no.: 52-63 (1964).

The availability and utilization of bagasse as & pa.pei-:x:.}:ing raw
paterial are discusoed, including bagasse purchase, colleciion,
riorage, ani depitning (especially humid and wet déepithing).

155, 4Atchison, J.E. :
Experiences in developing, dbuilding and operzting tagasse pulp
and peper mills.
£CA4,/BTi0/FAO CONF/Paper II.®.7. Proceedings of the Conference
on Pulp and Paper Development in africa and tke Near Zast.
Caizro, 1565.
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The experiences gained irn the develcpment, comstiruciion and oper-
ation of five bagasse pulp and paper mills are Ttresertec. Methcds
of bandlizg, s*orage and depithing oagasse are descrived and
illusctrated by flow saheets. It is pcirted out that the DosT ¢ffi~
cient methods of derpithing usually involve a two-siage process.

1558, A%chison, J.k.
Rap.d gainc im use of bagasse foT manulacture of prelp aud
Daper.
Indiar Pulp Daper 23, mo. 1:131, 133-9 (July, 1668).

The availatility cf dagasse is diccucsed as well as its purcharse,
coilection, sicrage, and preservatiorn. Zmphasis is placed oun
bagasse depitaing and proper preparsticr for pulping. Processes
used in rulping bagasse ere descridbed. The greatect singie ccsi
factor is the cogt of aiternate fuel.

x

" 157. Atchison, J.L.

liocGern metkhods of bagacrse dopitn.ns the key to large-scale
utilizetion of begssse for manufecture of pulp, paper, and
board.

Tappi C.L. Repozt no. 34 (Nonwood fibex pulping. 4 pTogTess
report): 21-90 (19870).

An extensive review it piven of bagasse depithing methods, including
the hi'to*y of depithing; aewly developed iecanigues; aspecis to

be considered prior to selection cf the depithing nethod and equip-
men<; and the effect of depithing on pulp properties.

158, &tchison, J.ZE.
Modern methods of purchaszing, handling, stcrage and presar-
‘vation of bagasse. Malor advances in the sixties.
Tappi C.Ad. Report no. 40 (Non=wood plant fiber pulping.
Progress repoxt mo. 2): 1=49 (1971,

New develcpnments in purchasing, bhandling, storage, and preservation
of bagesse are discussed. DBecause of favoradle economics, both ihe
sugar facturies and the pulp mills agree on removing as much zith
as possible at the sugar mill zeturming it %o the dolile=s as fuel.
Fewly developed storage methods include wet bulk storzge with or
without bio’ogical Tretreatmens; mnmoist pulk storage direct I{>o- the
sugar nill without any *rontment, ary storage in acense pads under
cover aftes a:tif‘cznl drying; ondéd storage ir dry briquetties oo
pellets. Tae newver bulk storage meitbods bave advantage: over the
classical bale methods and find increasing applicatio=x.

159. 3Biagictti, P.
Methods fox bagesse :toruge
Peadco 4tk Intern. Forum (Tozremclinos, Sept. 19-22, 1671).
12 p.

The aclvantages and disadventages of avallatble bogasse 7 .ozage
methods, and their eccnonicss are discussed. Since a universally
valid Dethod is unknown, a zethod-svaluation procedure ieg suggestied

prior tou ectual selection and ins<ellation at any specifio tagacse-
-procescing plant.
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3ozvici, &.,; Dudbrocoa, I., and iiesa, a.
licroscopis studr of bagacse.
Suba azuc. Oct./Dec., 1369: 32-7, 57=51.

The effact ¢f the netihod ¢f 2z-ccessing tagasse in a cheppias will

CrL its components was investizeted migroscosicallr., Jatve ase Siven
on. the percentacse of whoie fibers, disruntel Jibers, ané noulibrous
particles o de Icund in tae different sc=zles, and on the dimensions
0 the fiberz and noniidrous e_cdexis. all date are analyzed
statistically.

161. 3roemhall, W.M.
3acasse 1ifficulities between the suzar mlli aad the stuf’l
chest ané how ther hawre beal cvercoue. »
Peadco 4tk Intern. Forum (Torremolinos, Sept. 19-22, 1571).
12 p.

Sroblenms peculizr to bagesse as 3 papermaking material are
described, izcl. those encountered in storage, depithing, liquor
impregnation, and pulring.

162. 3Suechner, 3I.4.
Baguscosis - a pedical enigma.
J. Louisiana State iied.30c. 112, no. 2:53=61 (Feb., 1960).

This respiratory illness is a serious occupaticael hazard resulting
from axposure %o bsTasse dust. Various explanstions of the dis-
eass Live been presented, however, the precise physiopatdlolcgical
mechanisn rezains obscurs. .

163, Cellulose Development Coxporation Ltd. and Jokn Thoempson
Water Tube Zoilers Ltd.
g:;ing ol bagasse f{or rape-making - thermal conaiderations.
P and Peper Prospects in latir Americe. Second Part,
p. 325-32. UNK/FA0, Hew York, 1955.

The purpose of this paper is to suggest nDeans to liberate bagasse
for puly and papermaking &t those sugar mills whers bagasse is
used as a fuel and little or no surplus exists. Zelease without
using an elternative fuel as well as relesse by substitution are
considered.

164. Chapman, 4.V.
Purchasing, handling and storing of bagssse.
Pulp and Paper Prospects in Laitin America. Second Pars,
pP. 335-7. OUN/740. Few York, 1955.

The standard opercting proccdures and technigues developed by the
Celctex Corporation Iror handling *he large amount of bagasse nceded
aTc descriled. The material muet be beled and stored within a
paziod of approxicately seventy-Iive sugar-mill opera*ing days.
Some of the iifficulties encountered durirg develcrment of the
current procedures are docinted out.




165, <Chapman, A.V.
Purchesing, handling and storing of bagasse.
TAC/ECE/30LRD CONS,/Paper 4.12. Comsultatic: on Inguletion
20a~d, Pardboard and Particle 3oard. Geneva, 1957.

™he American praciice of purcbating, sitoring and band ing bagasse,

and the iayout and equipmert Teguired are descTibed in detall.
liechanizaticn of harvesting sugar cane may adversely aflect 1ts use

in board manufacsure since mecbanically Larvested bagasse coziains

a larger percextags cf leaves and oither dedris thexz that harvested )
by hand.

16€. Chou, V.W.Y.
Twen<y-L{ive years industrial experience in “the manufaciuTe
of pulp Izon bagasss.
BC4/BTAC/Fad COI?/Peper II.b.4. Proceedings ci the Confe-
rence o3 Pulp and Paper Development in Afzica ani the Jear
Bast. Cairo, 1965,

The utilization of bagasss as a rav material for pulp and paper
memufactuse is brieflly discussed including siorage and depithing
problens.

1670 cu’i' D.S. !
Commercial experience in the depithing and fibre Iractionsticn
of bagasse.
ECA/BTAO/PA0/Paper II.b.2Z. Proceedings of the Conferszce
on Pulp and Paper Development in Africa and the Near Eas<.
Cairo, 1955.

The first section ¢f 4his paper dsals with the structurs of bagasss,
its cellulax mozphology, and the effect of siorage on chemical and
physical properties. 4Aftsr that, the different aspects of depithing
- bagasse are discussed in detail.

168, Cusi, D.S., and Jolley, P.W.R.
Bow bagasse is pulped by method used in Mexico.
Pulp Paper Interm. 10, mo. 6:56=9 {Juns, 1968).

The Sizon-Cusi muiti-step pulping method is used at the world's
largest bagasse puly mill. 41l steps in the process, including
storage of baled bagasae, and doth wet depithing and a cheaper
alternative moist process are described. Aifter natural drying,
the bales can be stored in high stacks for three ysars o> more
without aprreciable deteriozation or darkening.

169, Glomerz Ltd.
' Glome?a complete process of preparing and briguetiing sugar
cane dagasse, '
?&sel. Switzerland, Glomera Ltd., Pamphlet no. 1044 {no.date).
P. . . .

This process produces long (10-50 mm) dcy depithed fivers of high

quality from =aw bagasse end ccmprosses the fidexrs into briquettes.

, The {idexs are suitable for the maaufacture cf{ harddboard, insulsting
boerd, chezical and mechanical puly for paper, etc. Disgrams >f

the necsessary equipment and of the briquetting device, and o fiow

chart of such & plaxt aTe sppended.
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170, Gremier, E.
Prepa-atior of bagasse as & pulp rav matezial,
Bol. ABCP 2, no. 11:10-18 (Mazch, 1969). (PoTt. )

Me<hods and equipmen*t used irn dry and wet depithing, and preservao-
tion of bagasse are reviewed in some deiail.

“74. Gunde Raoc, S5.N¥.. and Sharma, O.C.

Various considerations fsr releasin; bagasse frcm sugas

factories for the manufacture ¢l naper pulp.

Ippta 7, no. 4: 311=14 (Oct./Dec., 1970).
The suga- industry could release some tagacse fcx the pulp and peper
industry if it improved its steam generation ellicliency dy workiag
at higher pressures or il it Teduced the steaz requ.irement of the
manufacturing process. It might also change completely to ccal or
oil.

172. Espner, 7.
Preservation and storasge of bagasse according to Z.a. Ritier's
method.
Papier 18, no. 5:204-6 (HMay, 1964). (Gez.)

This article decls with the triological prusexvaticn of moist bagesse
folloving a method devised by Ritter in S. africa nearly 20 years
ago. After treatment with a special biologizal liguer, begasse can
be stored for 2 long time without appreciadle daterioration., The
enzymatical degredation of low-molecular compoiexts (sugazs) is
supposed to improve the quality of bagaose rather than to impadixr it.

173. m‘l. Ho, and su&.lm, A b -
Te use of sugarcaze bagasse for pulp and paper produciion
in the United Arab Republic.
FCA/BTAO/FAO COXF/Paper II.b.S5. Proceedings of the Conference
on Pulp and Paper Development in Africa and the Near East.
Cairo, 1965.

In section 4 of this paper, the dethods and cost of baling, storage
and depithing of tagasee are discussed. The machines, nunber of
wozkers, amouat 5{ electric powez, etc., required in ithese operatiozns,
aTe specified in annexed tables.

174. Xellez, 4A.G.
i review of methods for depithing sugar cane bagasse.
IC4/BTAO/FAO COLF/Paper II.b.2. Proceedirgs of the ConfeTence
on Pulp and Papexr Development in Africa and the Neax East.
Caizo, 1965.

The principles and most sommon methods for depithing bagasse ars
outlined.

17%. EI[napp, S.B., and Hendexsom, J.7T.
Papsar manufacture {zoz bagasse.
Ippta Souvenir no.: 66-75 (1964).

Bagasse siorage technigues and depithing procsdures are discussed
along vith bagasse puiping processes.
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.76, Lathrogp, :1.C.
Zconomic and other factors to be consicered in the use of
sugar cane bagasse as a rav material for pulp and paper manu-
facture.
Pulp and Paper Trospects in Latin America. Second Paret,
». 314-25. T/Fa0. ‘Mew Vork, 1955.

The phvsical, chemical and pulping characteristics of bagasse vary
to some extent due to cane culture anc cane-harvesting practices,
and to milling practices. Since baling, storing, and handling ba-
gasse are expensive operations, every effort must be made to elimi~
nate unnecessary work. A review of suitable storing methods devel~-
oped and used at various mills is given. Finally, the pros and cons
of dry and wet depithing are discussed in some detazil, including
operating cost.

177, McCloskey, J.T.
Determination of fiber and pith in bagasse.
Peadco 4th Interm. Forum (Torremolinos, Sept. 19-22, 1971)
29 ».

A nevly developed method is presented which provides for rapid complete
separation of fiber and pith with minimal errors due to sample weighing
and fiber cutting. It works equally well with whole bagasse, depithed
fiber, or pith.

178. MacDomald, T.
Ritter bagasse process.
Pulp Paper Inter. 5, no. 10:45-7 (Sept., 1963).

The Ritter process consists of a method for the pretreatment, stor-
age and preservation of bagasse. Through the biological pretreat-
mant, the separation of the pith is facilitated. Storage is carried
out in bulk form. The menace of fire hazard is completely eliminated.

179, Misra, D.K.
Comparative study of bagasse and wheat straw for pulp and
papermaking.
Tappi C.A. Report no. 40 (Nom-wood fiber pulping. Progress
Report no. 2): 51-87 (1971).

A detailed discussion is presented of similarities and differences
in the behavior of bagasse vs. wvheat straw during harvesting,
collection, baling, transport, raw material preparation (depithing,
dusting, cutting, cleaning, etc.), pulpin® and papermaking.

180. M&bius, J.
The storage and preservation of bagasse in bulk form without
baling.
ECA/BTAO/FA0 COWF/Paper II.b.l. Proceedings of the Conference
on Pulp and Paper Development in Africa and the Near East.
Cairo, 19€5.

An illustrated description of the Ritter process f{or storing bagasse
in bulk form is presented. The process permits the storage of large
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amounts of bagasse on a relativelv small area. Further advantages are
the prevention of anv fire hazard and decav, and the elimination of baling.

181. Mora. N.M.
The effect of storage on the vield and quality of semi-chemi-
c2l bagasse pulp.
Ph.D. Thesis. Louisianz State Univ., 1962, 103 p.

The degree of bagasse deterioration during unprotected storage was

found to dirminish with increasine amounts of pith removal and with
decreasing original moisture content of the stored fiber. The

least deterioration occrrred .o wet depithed f£iber stored with an origi-
nal moisture content of less than 20%. The effect of storage on the eco
nomics of bagasse as a raw material for pulp and paper was studied.

182. Yora, N.i., and Keller, A.G.
The effect of mechanical depithing on vield and quality of
semi-chemical bagasse pulps.
Pulp and Paper Prospects in Asia and the Far East. Vol. II,
P. 397~404. UN/FAO. Bangkok, 1962,

A major problem in connexion with the use of bagasse for pulp and
papermaking is the cost of handling and processing the raw material
prior to pulping. The most common methods for storage, preservation
and depithing are briefly described before studying the effect of
dry and wet depithing on yield and quality of semi-chemical pulps.

183. Nolarn, W.J.
Processing bagasse for paper and structural board.
Tappi 50, no. ©:127-36A (Sept., 1967).

A depithing vrocedure is described, consisting of decortication of
bagasse in an attrition mill at 20% consistency, followed bv wash-
ing pith and fines from the fiber on a travelling screen belt.
Short fiber is recovered from tailings, resulting ir an overall
fiber yield of 704 of whole bagasse. Possible uses of pith are
discussed. A rapid laboratory method for evaluating the pith and
fines fraction in bagasse is presented. TFurther sectioms of the
study deal with kraft pulping ef depithed and undepithed bagasse,
and with the production and properties of wallboard and hardboard
from depithed bagasse fiber (see section D. of this bibliography).

184, Podder, V.
Review of pulping methods for bagasse.
Pulp and paper Prospects in Asia and the Far East. Vol. II,
p. 423-30. UN/FAO. 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 protlems.

185. Rangan, S.G.
Bagasse pulping in lLatin America.
Indian Pulp Paper 21, no. 6:39107, 400-2 {Dec., 1966).



The autkhor describes the Peadco, Cusi, and iyotle processes of
bagasse handling and pulping, incl. stacking ¢f bales, depithing,
pith disposal, cooking, pulp waszing, and screening.

18¢. Rangaen, S.G.
Commencial aspects of bagasse; procurement, storage, and
fuel substituiicn problems.
Ippta 7, no. 4: 305-8 (Oct./Dec., 1970).

Presently, she greater part of bagasse produced zt Indiax suger
mills is useé z= frel. Suggestions are mede as to sow considerabdle
emounts ¢f bagasse car be released for <the manufacture of pulp and
pcper, e.g. bty moterating the steam consumpiion at the sugar adlle.
The cos%t of substituting fuel oil are also discussed.

187. Ranwez, G.
Saving ¢f pagasse by improved boiler-house operations.
Pulp and Paper Prospects in Latin imerica. Second Part,
p. 353-5. TUH/FAD. New York, 1955.

The elficiency of existing steam generzting installations ir suger
nills can be improved cousiderarly at & fairly lcw cosi. CThis not
only eliminates the need for using wood or oil as & supplemerntacy

fuel, it also releases considersble amounts of bagasse for pulp and

papvermaking.

188. Ritter, E.d.
Procecss for the +rectment of ocellulosic matexrials.
T.S. pat. 2,360,444 (Wov., 15, 1%0)

Cellulosic zmaterials (e.g. bagasse, wood chips, etc.) are izpreg-
nated with weter cortaining cultures of lectobacilli and aliowed
to ferment. The treatment is of use in preserving the cellulosic
matexrial, and for predigesting the material.

189. Rodriguez Jimenez, J.
Handling of bagesse.
Invest. Tec. Papel 8, no. 29: 799-823 (July, 1971). (Spen.)

The properties cf bagusse are influeaced by many factors, parilic-
ulerly by. the procectre usced in bagasse storage (storage ir natu-
ral or artificially dvxied condition). Artificial drying prioz to
storage resulis in high-gquality bagasse.

190. Saladbar, J., and Maza, T,
Aitter biological treatment process for bagasse bulk stcozage.
Tappi C.A. Repert no. 40 (Nen-wood fiber puiping. Progress
zeport no., 2,: 89-136 (1677).

In the Rit<ier process, as practised at {the Ledesma bagesse mill in
Buenos iAires, moist depithed begasse is discharged inic am ovechezd
channel wnich is fed continuously with a bislogical liquecr corntal-
ning lactic acid vactexia cuitiveied in 2.5% molasses pciution.

The diluted liver flows to a travelling crane noving o2 Taile along
the sides of a concrete storage elab onto which the sugpensicn is
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dumped by free fall. Advrantages ¢f Rittexr-sticrel pagasse cver
un<rezted fresh bagasse are discussed.

1¢1, Sendwell & Co. Ltd.

i review cf oagaste tecknclsgy for pulp znd paper producTior.
720 Documemt no. 1273 (ia=ch, 157C). 62 p. (3pan.)
This extensive review covers the following Surjecis: properties vl
bagasse (fibexr dimensions, cnemic2l compositicn,; desitniug meth-
0ds; taled storage and bull storage pesnods, inscl, iue use ol pre-
se~vatives; pulping metnods; the value cf vawgassc as & fuel; axnc
the properties and uses of pulps ané pepers zade Irom bagasse.

192. Schzidt, J.G.4.
The curvent status of bagasse 2s & pulp and peper T2V paterial.
Allg. Papier-Rundsciau no. <0O: 1306, 1308, 1310; nc. 21:140C,
1402, 14043 mo. 22: 1462, 1464, 1466; no. 25: 1527-8; mc. 24
Esee-go (oet., Nov., Dec., 1935); Bmo. 5:133-4 (red., 1965%).,
Ger.

This series includes 2 Teview of data cn bagasse {iber moTphology
and physical and chemical properiies, comminution techniques, mecha-
nical and biological depithing proceases, storage procedures, and
cooking methods. 4 list of kmowz bagasse rulp ané paper mills
throughout the world i1s appendei.

193. Wilsex, JAW.
Begasse aiping i remcte Argentina. -
Pulp Pape:r Interm. 13, aoc. 2:56-2 (Febvr., 1571).

The Ledesms pulp and paper mill in Argentine has bYeen using the
Ritter bagasse bulk storage sYysiem for several years. The process
permits bulk stoxage of. poist bagasse for five years Or even moIe
without any detexrioration. Another featuTe of the mill is ite
modern black liguor recovery system.

194, Wilsom, 4.V.
Bagnsse devalopzents - Storage methrds, fire hazards, contin-
uous cooking discussed.
Pulp Paper Intarn. 14, Bo. 2% 51=3 (Febr., 1372).

In this second report on the 1971 Peadco conference, three main
subjects covered were bale veIzus bulk storage of bagisse, coniool
of fize hazards in bagasse piles, and ceatzifugsl. wet depithing of
bazssse.

195, World's Pxper Trade Reviev; Ir<ernational Peperboaexd Industry.
Stabilizing mizro-orgorisms iz bagasse.
Intern. Pbd. Ind. 13, Bo. 6126=7 (June, 1970).

Addi+ion of a small amount of propiomic acid to bagesse eflectively
prevents detericration in s3orage from fungi and bacieria, and
protects the laborers Izem contracting the respiratsry disease
knovr au begessosls.
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195/ Bermnaxzdt, D.X.
Bulk storage of bagasse.
Sugar J. 30, no. 10: 36-7 (ila=ch, 1968).

The Valentine Pulp and Paper Co., Louisiama, has devclcped a method

of siorage, in wkich the freshly milled bagasse s stacked iz lazge
circular piles without any pretrestment. The piles are up %0 20 ¢

22gn and contain 15,000 to 20,000 tons of bagaree (mcisture-f-ee '
basis). It is reported that the ou<side l2yer cf these statks

suffers rether severe damage, dbut it ther forms a pretective shell

for the resmazinder of the pile. 1The advantages of this system in
cowperiscn to beled sturage methods iuclude reductioz 37 handling

and transportation coust, eliminaticn of fire hazaxd, ixprovement

of pulpy quality, higher pulp yield, etc.

195/2 Payme, J.E.
New develcpments in handling and storage of bagasse.
Ind. 4gr.dcs. Hanagement Hewsletter 9, no, 2:3 (1969).

The metbud of pneumetic conveying of bagasse has cerizin advar*ages

&s comparcc to wore common syctems. waen using & pipe-line of 25 cnm
dianeter, atout 75 fYonc of bagasse can be conveyed per hour. Fire

hazerd and evolution of dust are ¢ a minimum. Costs of hendling

and paintenance are reduced considerably., Another new developmert

is the bulk storage of dry bagasse which is reported to be simpler

and more ecovnomic than the Eitter method. |

195/3 T‘nt.ﬁ’i, H.K. ’ :
Tecunical and economic aspecis c¢f bagusse utilizatioa.
ID/WG.83/9. UNIDO Lxpert Working Group Meeting om the
Production of Panels from Agriculturzl Residues, Vienua,
14-18 Dec., 1970. 19 P.

The author discusses various problems relating to the transporta-
tion, stcrage, and pre-p-ocessing of bagasse, in particular con~
sidering the methods used at paper and board mills in ZEgypt. If
bagasse is to be procecsed into particle board, it should be depithed
and pre-dried. loist depithing and natural drying are lelt to bde

the mort appropriate methods. In the production of ha=dboaczd, &

vet bulk-siorage metbod is preferable. Baling systexs for the
storage cf dagasse are expensive and Tequire careful stacking azd

the provision cf spaces Detween the bales o prevent discclorztion
and dscay.




&ung, U.I"La [ &nh Flem, Jo:o
Break<nrough iz bamooc pulping.
Pulp Paper Intemn. 2, no. $:21-3 (iay,

Shredded pemboo has shown distinct advantage

procduction of kralt puly zné hardbcaxd. The sh

+he imstitute in Rangoon teazs tne long {ibers ;
along its pnatural sxis &nd eliminates nost ¢f the undesiratb.
quterizl and gilica. For ihe production of nherdpoerd, no DI
cremicals are reguired.

197, Jangzlgi, ¥.R., Jauhari, H.3., igazwal, K.Z., Jaspal, il.2.
and 3bhargaeva. 2.L.
Improved yield 2t the west coast peper mill:s (India).
Ippta 6, mo. 2:17-23 {apzil/June, 1969).

Lt the wesi coast paper mills in India, 2pPTeciadle imprcvewments

in utilizing bamboo for pulp and papermaking nave been establiched
such &s the use of sitatisticael tecanigues for measuring the quanti-
4y of iacoming bamboo, proper methods for siaclcing and jreserveziion,
and especially chipping with minizua dust loss. 4 descxiption is
also sivez of the use of bamboo dust.

198, ‘lieier, EH.
Tecknical end economic experience in the hervesting and trans-
poxtatior of bamboo fcr pulp and paper pazufacture.

LC4/3TL0/FAC COEF/Paper II.b.S. Proceedings ol the Conlerence
on Prlp and Paper Development in ilTxica and the Near zast.
Cairo, 1965.

At the Karmaphuli Paper IMill, Easi Pakistan, the extraction of bamboo
from the jungle nas been nechanized, using -cpewsys, tractors and
trailers f{or itransport the bullky materiel to —ivexXside collectizg
ceztres. The experiences gained duzing some Jeals of operetion are
presented.

199. de la Mensbruge, G.
TPlanting nmettods and coste of praducing bamboc for pulp and
paper manufacture.
ECA/DTAO/FAO CONF/Peper II.b.8. DProceedings of iae Conference
on Pulp and Paper Development in Africa ani the Near Bast.
Cairo, 1965.

Studies have been made in the Tegion c¢f Abidjan tc determine the
most efficient method of planting bamboo. & rough estimete is given
of <he planting cost and the vost ol ha~vesting andi traznsportation.
T+ follows from the s4udy that & pulp mill could operate undez
favoursble conditions when using bamboo as & reav paterisal.

200. Mokhasi, S.G., Eandigol, §.G., Jaspal, N.S., snd Bhargava,
B.L.
Outside chip storage of Banbusa axundinaces.
Ippta 6, no. 4:7-17 (Oct./Dec., 1969).
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Cornstalks and cormncobs
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The effect of outside chip storage on the chemical composition of
bamboo, its pulping characteristics and papermaking properties
were extensively studied. The values were compared with those for
bamboo stacks showing only verv fev differences. From an econoric
standpoint the handling of the chips proved more effective, and
showed savings of 30-35. over the handling of the stacks.

201. Palmer, A.
Problems anc solutions in chipping bamboo for pulping.
Indian Fulp Paper 20, no. 4:27102, 276 (Oct., 1965).

Feedworks for conveying, charging, and crushing bamboo sticks, as
well as the chippers themselves, pose special design problems, owing
partly to wide differences in stick dimensions and partlv to the
abrasive properties of bamboo. Small sticks should be collected
into bundles of 10-12 inch diameter, whereas thicker sticks are best
fed individually. With proper design and operation, more thun 90%
of acceptable chips can be obtained after screening.

202, Omo, K.
Studies on bamboo pulp industry. (1) Bamboo forest resources
in Indonesiz and Burma.
Japan Pulp Paper 3, no., 2:62-9 (June, 1965).

Data are presented on the geographic distribution, types, utilization
(incl. uses other than for pulp), cost of harvesting, total resources, etc.

203. Omo, K.
Studies on bamboo pulp industry. (2) Scientific techniques
of bamboo pulp industry.
Japan Pulp Paper 3, no. 3:54-63 (Sept., 1965).

Topics discussed include the morphological and chemical properties
of bamboo and its fibers; handling and chipping of bamboo; pulp
nanufacture from bamboo and bleaching of the pulp; papermsking
techniques, etc.

204, Vliadyt, P., and Boiciuc, M.
Aspects of bamboo stem utilization in Roumania.
Ind. Lemmului 20, no. 5: 17881 (May, 1969). (Rom.)

The papermaking characteristics and related properties (such as
fider length, silica contemt, tec.) of various bamboo spp. are
reviewed alonp with problems of cultivation, harvesting, handling,
and processing.

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

The handling, baling and storage of cornstalks and strav, anc the
cooking and bleaching process used at the paper mill of Hadera.
Israel, are described.




20f. Ponescu, C., and Benciu, I.
Pavermaliing trials with cormecobs. (1) ‘orphologv and
storage.
Celuloza Iirtie 16. no, 6:193-20C (June, 19€7). (Rom.)

Corncohs differ from other annual plants by havine abundant pa-
renchvma tissue or medularv parenchvma. In small and mediur-
size piles, corncobs can be stored up to 12 months without appre-
ciable deterioratior, except at the base of the riles in direct
contact with the ground. As to the storage in large cotmercial
riles, no data are available so far.

Cotton stalks

207. Minina, V.S., Usmanov, Kh.U., and Runova, L.I.
Changes in the chemical composition of cotton plant stems
during prolonged storage.
Gidroliz. Lesoihim. Prom. 16, no. 8:15-1€ (1963). (Russ.)

Chemioal and microbiological analyses were nade of cotton stems
stored outdoors in the form of piles for about a year, and having
various moisture contents. At the beginning of the storage period
vhen the moisture content was high, & rapid growth of wvarious micro-
organisms (fungo and bacteria) could be observed, but with gradual
drying the number of micro-organisms diminished. At a moisture
content of 20%Z, 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%, and oc-
curred mainly in the lower layers of the piles.

Flax and hemp

208. Venturi, G.
Comparison of hemp harvesting methods. 1. Product for textile
use., II. Product for papermaking use.
Int. Carta 7, no. 12:514-20; 8, no. 1:8-18 (Dec., 1969;
Jan., 1970). (Ital.)

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.

Grasses

209. Bhargava, R.P.
Industrial experience in the pulping of grasses in India.
Pulp and Paper Prospects in Asia and the Far East. Vol. ?7,
p. 444-51, UK/FAC. Bangkok, 1962.

The utilization of sabai grass for pulp and papermaking is dis-
cussed including the methods used in storage, cleaning, dusting
and cutting.
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21C. Bowes, F7.C., and Kinklev, T, M,
Srontaneous heating and ignition in espartc grass.
Yorld's Paper Trade Rev. 136, mo. 7:572, §74, 576 (Aug., 1961).

It is shown that moist esparto grass can undergo spontaneocus
heatine with the risk of ignizion in the same was as other moist
vegetable materials. For that reason, stacks of esparto shoving
sirns of heating should be dismantled and allowed to cool or should
be processec irmediately.

211. Grant, J.
The economics of esparto grass as a rav taterial for the
nanufacture of paper pulp.
ECA/ETAO/FAO CONF/Paper II1.b.1S. Proceedings of the
Conference on Pulp and Paper Development in Africa and the
Near East. Cairo, 1965.

The methods of collection, transportation, and storage of esparto
grass as practised in North Africa are described, and cost esti-
nates of these operctions are given. The labor cost could be
reduced considerably, if mechanical harvesting methods were used.
Finally the properties and uses of the paper pulp made from esparto
grass are discussed.

212, la Rochette Cenpa.
The harvesting, collectiou and transportation of esparto
grass in Algeria.
ECA/BTAO/FAO CQTF /Paper II.b.l4. Proceedings of the Confer-
ence on Pulp and Paper Development in Africa and the Near
Last. Cairo, 1965,

Description of the operations specified in the heading. Since the
harvesting costs are high, the utilization of esparto grass for
pulp and papermaking is threatened by cheaper raw materials.

213. Rothbaum, H.P,
Self-heating of esparto grass.
J.Appl. Chem. (London) 14, ne. 10:436-9 (Oct., 1964).

Moist esparto grass undergoes spontaneous heating to a lesser extant
than hay. but microtiological heatine leads to further chemical
heating at a R.H. of approzimatelv 96%. Esvarto grass has & con-
siderably smaller moisture content than hav when in equilibrium at
this R.E.

Jute sticks

214, Tapadar, D.C.
Utilizatiorn of jute sticks for pulp and paper.
J. Proc. Inst. Chermsss (India) 25, Pert 2:43-71 (March, 1963).

Torics discussed include jute plant biology and characteristics,
availability, the history of jute pulring research, the nhvsical
and chemical characteristics of the total plant, fiber analvsis,
pulpine processes. collection and storaze of the raw material, and
stock preparation and conversion into paper.



215. Adamson, %.C.. ¥nite, G.A.., and Minton, I'.A.
Renai for nulp- ©breecdins and production research progress.
Tarpi C.A. Report no. 34 (Yonvood fiber pulring. A nrogress
report): ©1-10€ (197C).

liev developments in breeding and productiorn of kenaf for vulp and
papernaling are reviewed.

216é. Atchison, J.L.
Kenaf: & potentially important fast-growing non-wood fiber
for manufacture of pulp and paver.
Indian Pulp Paper 24, no. 1:61-7 (July, 1969).

After a brief outline of the general characteristics of kemnaf, its
utilization for pulp and papermaking is duscussed in some detail.
Also considered are rate of growth, planting, availability of seed,
harvesting, and storage.

217. Clark, T.F., Cunningham, R.L., Lindenfelser, L.A., Wolff,
1.A., and Cummins, D.G.
Search for new fiber crops, XVI. Kenaf storage.
Tappi C.A. Report no. 34 (Nomwood fiber pulping, A progress
report): 107-32 (1970).

Methods of storage and preservation of kenaf which would allow
year-round operation of a pulp or board mill are described.

218' I‘Iillﬁr, Dch
Kenaf - a potential papermaking raw material.
Tappi 48, no. £8:455-9 (Aug., 1965).

Kenaf is a potential papermaking raw material in certain regions
of the United States in competition with wood, cereals, and other
traditional crops. The competitive economics of growing kenaf and
established crops are presented.

219, Trotter, ¥W.K., and Corkern, R.S.
Kenaf economics: a preliminary view.
Tappi 51, no. 10:99-1034 (Oct., 1968).

Estimated costs of produciig and harvesting kenaf were developed

for 10 farming areas representing different southernm U.S. conditions.
On a delivered-to-mill basis, these costs were significantly below
average costs of roundwood delivered bv rail to mills in the

region. Kenaf with dry fiber vields of 6 tons per acre or better
should also be able to compete with corn and sovteans for land use
in most areas, but not with cottom.

220. Vhite, G.A., Adarmson, U.C., and Eiggins, J.J.
Renaf, an annuel pulp crop ior the linited States.
Iopta.7, Conference Wo.: 1-7 (Gov., 1970).

The authors discuss the utilization of kenaf for pulp, the culture
of kenaf, breeding and mematode resistance studies, and drv matter
vields of kenaf.



Paryrus

221. Steenberg, E.
Papyrus: p=oblems in its utilizatice for pulp and paper.
ECA/BTAO/FAC CONF/Paper II.b.1é, Proceedings ol the Confer-
ence oz Pulp and Paper Development i3 Africa and the NeaT
East. Caizo, 1965.

A reviev is given of the resesrch work carried out on the ecology
of padyTus, 1ts morphological charectezistics, and methods of
depithirg and pulping. Om *he whole, papy=ts caxxzot De considered
2 fsacidle Tav material fcz pulp and papeT.

Resd

222. Chivu, I.4.
Use of reed as rav materisl foz pulp aad paper.
Ippta Sotvenir uo.: 76-87 (1964).

Thie discussion covers Teed harvesting techniques; storing, bdaling
and cocanveying of reeds to the custcmer; effects of site Gevelop-
ment and mechanized harvesting on reed Teserves; ani +he indueti=ial
uses of reeds, particularly tbeir use as papermaking Taw matexial.

223, Derbentsev, F.F., and Grisbakov, AT,
The preparation of reed foz +rangporiation, storage, and
processing.
Bumezh. Prom. 34, no. 9:20-2 (Sept., 1959). (Russ.)

4 desc=iption is given of a newly devaloped machine which sorts
reel, presass and ties it into flat stacks, and cuts the stacks
into desired lengths in a comtizuous operation.

224. Yedorovici, C.
Optimizing the transportatioz <echnology of harvested Teed.
Celuloza Eirtis 11, mo. 2:41-8 (Feb., 1962). (Bom. )

The me<hods of harvesting and processing of reed are ssviewed, and
the ecomomics of reed handiing and transportatior from narvest to
storage arsas are analyzed. The most econcmical aethod is shown

to involve <he use of +ractors, trailers, and compacted-scil storsge
and shipping platlomms.

225. Tieger, Gh.
The baling of reed.
Celulcza Fiztie 8, no. 9:281-6 (Sept., 1959;. (Rem. )

Machines and +‘echniques usod for taling and bandling harvesteld Teed
are described. Some rsference is made to biling experimeats aoroad,
to special baling-press design, znd %o recoxmended improvemezts.

226. Potoev, S.D.
The processing of reed.
Sumazh, Prom. 25, no. 12:15-17 (Dec., 1960). (Bnss. )

T™vo nev Zachines, the K7S-2 reed nervester and the r"ST-2 reed
traasporte=, are descrivedi. The best methods for barvesting and
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processing reed (oalirg, drying, choppize, and cleaning, are
discussed.

227. Galkin, a.F.
Storage of reed. )
Bumazh. Prom. 37, Bo. 11:10-11 (Nov., 1362). (Russ.)

Experience with reed storage in the delsa cf the Volga showed that®
deterioration could be largely prevented by choppiag tae reel when
ha=vestoed, &rying it parzially., and sioring it In wa=ehouses. The
problem of traz=sport Ircm the fielid to the warebouse can be solved
by adegquate meckanization of the whole process of reed barvesting
aad handling.

228, Crishenkov, A.F.
i reed-baling apparatus.
Bugazh. Prem. 37, nc. 11:9-10 (Fov., 1962). (Russ.)

4 sizmple and lightweight device for coztinuous baling of barvested
reed is desc-ibed.

229, Lapovita, A.
Mechsrnized reed harvesting by the "pre-baling method."
Celuloza Ei=tie 12, mo. 5/6: 153-64 (May/Juse, 1953). (Rom.)

The "pro-baling 3etbed" used for harvesting reed is described in
detall.

230, lyskov, M.I.
Mechanization of the barvesting and Irans ortation of reed.
Bumazb. Prom. 36, no. 3:20-3 (March, 1961). (Russ.)

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

231. Mcseanu, 4.
Nev devices for locading reed bales onio bazges.
Celulozs Eiztie 10, mo. 12:421-8 (Dec., 1961). (Rom.)

1 detailed descripticn of the new devices is presenied.

252. Muresan, L., Talis, P., and Rolea, M.
Study of methods of sampling fibrous papermaking rav materialsr
for moisture determinations.
Celulcza Zirtie 12, 0. T:235-44 (J=ly, 1963). (Rom.)

The results of moisture determinations .o diffezent lots ¢f conifer
logs and wood ressidues, reed, a=4 stTsv are ahalyzed statistically
in order to arrive at suitable samplizg methods. Recormendations
oz the locus of sarmpling and zumbexr of samples are given.

233, Pezlov, S.A., and Vaikhanakidl, s.S.
Setup of a plant for the preparstioz end purificetion of
chopped Teed.
Pumazh. Prom. 38, mo. 3:17-19 (March, 1963).  {(Zuss.)
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The reed preparation and purification sysiem adopted at the
astrukharn reed-pulping mill couwprises 2 chopper, a dust-removing
screen connected with a cyclone, and ¢ ciassilieT chamber cumtaru-
1ag %w> vidratory screens, whaze the me:erial is separazied intc stem
particles, lLight waste (lsaves, eers, sheaths) and neaty waste
(nodes ané large stew pazticles). Extencive trials were made tc
determine the efficziency of the sysiem, which was Iound %0 be
adequate.

234. DPetrescu, X., Jamf{irescu, M., and Toda, G.
Toxicological studies or industzial dust hazards ia the
chipping of anzmual plants for pulpy maaufacture.
Celuloza Eirtie 15, mo. 6:232-5 (June, 1966). (Rom. )

Dust particles developed ia the handling and chippizg of straw and
resd ay cause Occupational hazards (silicovolcanokornicsis). 4n
extensive study was made %o irvestigzte the concentration, minersl
composition, Si0Oy content, and particle size of dusts in chipper
rooms of at-aw aaé reed pulp mills., The results indicated a high
amount of medium-tize paxticles (2-9 nz) and inorganic conetituexntis,
especially SiO2, in the chipper room atmosphers.

235. DPotolov, 4A.P,
Reed-chopping machines. '
Bumazh. Prom. 38, mo. 9:29 (Sept., 1963). (Duss.)

The reed-processing equipment installed at two reed paly mills in
USSR (at Khecsson and at Aeirakhan) if described. The operation of
the reed choppsrs, and their advantages ard dravbacks, as ccxpared
with machincs of other types, are discussed.

226. Reicbmann, E., Nectlau, Gh., and Ob=sjs, C.
4 decads of integral industrial utilization of Danubian eed.
Celuloza Hirtie 15, umo. 43121-38 (4pril, 1966). (Bam.)

4 comprehensive revievw is giver of the researck and development
vork in the utilization of rved (Paragnites communis,, eaphasizing
Romanian achievazants iz reod cultivation, bharvesting, materials
bandling, amd procesging into puly and paper. Li exicasive bibllo-
€22phT is sppendec. 315 rsfsrences.

237. ZRoman, 7., and Bomanm, L.
Storage decay of stacked Teed,
Celuloza Hirtie 12, ao. 11:353«6 (Nov., 1963). (Rom.)

t was found that the rate of microbiciogical degradation of ctored
reed miin.y depenied on the temperavure and mcisture cantezt iuside
the stacks.

238, Rudescu, L., and Ziemizncovski, V.
Zarly defoliaticn of reed in ths Danubiaz Delta.
Celuloza Zi-tie 12, mc. 7:209~13 (July, 1963). (Roa. )

The cham'icul defoliation of reed wiih spray sclutions of ECl103 i
one of tae D03t eflective means for greaily decTecring the number
of leaves anl the moisture content of the stalks - two factors which
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nocmally hinder the early barvesting of reed. Bowever, the aTe2
trested with the reagen:t zust nci dbe trecated the fellowing year
again.

235. Tal'wanker, M.Ta., a2nd Skalia%skii, V.E.
Baling rresses for reed and other matesials.
Bumazh. Prom. 37, mo. 4:12-14 (ip=il, 1952).,  (Russ.)

4 description is glven of ccazercially available baling machines
of Ruseian, German, and Romaniar desigr. Tnovee auzoma=ic TTecses
vere found to be the most suitable for baling ha=vested zoed, al-
thougk they do not correspend ic the maxigum requiremen+s for this
material. JSuggesiions are made CCRCeINiNg izprovenents in the
decign of baling presses.

240. Tepla, X.I.
Method of proserving reed.
Khim. Percrabotka Drevesiny, Sb. 20:3-5 (1963), (%nas. )

Wolmaz salt, and Boliden and 4sct prepacations were tested for their
efficiency in protecting stored reed against fungi. Treatment with
3cliden or dscu of a specific gravity 1.04, or with Wolman salt of
& 2.5% concantration fully protected baled aad stacked resd having
ap initidl moisture conient of 28% for a period of 1.5 yearc. Chop-
ped and presced reed stalks (initial moisture coztent 19%) waze
protected against biological degradation for 6 moniths during spring
nd stmmer.

241, Wisdermazn, A.
Utilization of read in the pulp industry.
Tappi C.A. Report no. 40 (Non-wood fiber pulping. Progress
report mo. 2): 309-33 (1971).

The utilization of reed (Phragmites coxmunis) for papermaking is
lipited to a few couni=ies, tzough reed can be pulped successfully
by severil processes. That may be dune tc the high loss of =aerial
(up te 50% or more) incurred during preliminary handling (harveste
ing, transport, cutting, tying, daling, stortge, and separation of
leaves, imots, and tops), chipping, and arying. Specizlly designed
barvasting and poocessing machines have to be used.

Straw

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

242. Founad, 7.
The collection and economice of rice stzaw for Pulyp and
paper manciacture. .
ECA/3TAQ/TA0 CONF/Paper II.b.19, Proceedings of the Conference
oz Pulp and Papar Develorment in Africa and the Near Rast.
Cairo, 1965,

Estizatas are given of the cost of baling and transporting Tice
st>av and ol the capital invesiment rTeguized ir thise nperatiocns.
A nev method of cleaning rice straw is desc-ibed. Cike> gudjects
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covered are: characierisiics of Tice stzaw fider; pulping of Tice
straw; =ecovery of tlack liquor; uee of Tice siraw sulp fcr Dpa-
permaxing.

243. Linkovski, E.
Stcrage of siruw - tae deilermining lfactor for the production
of good quallity pulp at low ccst.
mseluloza Khaztiyas 1, no. 4:45-6 (July/Aug., 1970).

The straw supplied +to the pulp and paper rill near ¥iziye, Bulgarisz,
{reguentlv doec not meet the requirenments, and as & result comsid-
erable difficulities bave beer experianced in proceseing <he Tuw
sateriai. The problem bas been solived by the construssion ¢f con-
crete storage tanks 2%t the mill, and gualisy contzol &t the faz=ms.
In addition, instruction was given to the workeTs concerning proper
means of hasvesting, processing, and transporting siraw.

244. Mism, D.XK.
Moderz methods of collecting, purchbasing, storing, &nd pre-
servatior of stTaw.
Tappi C.4. Beport ano. 40 (Non-wood plant fiber pulping.
. Progress report mo. 2): 279=357 (1971).

This illustrated discussion of straw handling and processing l1s
based on experience gained at Thessalian Pulp & Paper Inds., lariea,
Greece. Cost dzts are inciuded.

245. Moscu, V.
Shrediing and sorting of straw for pulp marufacture.
Celuioza Hirtie 11, no.2: 70-2 (Fedz., 1962). (Rom. )

Methods of shredding and sorting strav are described.

246, Popescu, G.
Organizaticn of stravw storage in bulk.
Celuloza Eiztie 16, no. 3/4:90=3 (March-April, 1967).  (Rom.)

Suggestions are given for the bandling of moist strav shipuenta by
pulp mills, for the comstruction 3L atorage gtacks, and preczutione
$0 be obaerved %o avoid self-ignition.

247. Popescu, G., and RHeichmapn, E.
Comndi<ions for self-igniticz of whea: straw in storzge siacks.
Celnloza Hiztie 16, mo. 1:2-11 [Jan., 1967). (Rom. )

Pemperatuse and moisture chaagec, a8 wvell as piczofloral develop-
mezts, were measured in experimen:al atorage siacks of mcist sirav
beles. Conlditicns favorable to the growik of tbermopnrilic bsctcgis
z2nd fungi vers obsexved. Local temperature elevctiones bayond 8C°C
led tc actual sell-ignition.

248. Sandovici, S.
Storuge of strav in pulp mills.
Celuloza Hi=tie 10, no. $:156=60 (May, 1961). (Rom. )
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Ecopomic =ad materiale-handling considerations in the sicrage of
strav bales in high-capac’ty miils are discussed, and suggestionr3
for zhe comsiructions of improved sicTage magazines are presented.

245. Slame:, A.
Ha~vesting, collection and stcrage of rice-sirav,
ECA/BTA0/PAC CORF/Paper II.b.20. Proceedings of ‘te Conference
on Pulr and Paper Develcpment in Af-icu and the Near East.
Cairo, 1955.

This report deals with the harvasiing, collecticn and storage of
rice s8=rav &3 praciised in Indonesia. The small amount of stiraw
so far used for pulp mamufacturc is carried to collieciing points
where it is baled by mcbile baling machines.

250, Wetistain, R.
Strav pulp - & special pulp. '
Wochbl. Papierfatr. 90, no. 9:433-40 (May, 1962). (Gez.)

Probleus cf straw hurvesting and handiing (transportation, cleaning,
etc,), morphological, chemical, and papermaking characieristics of
st>av fipers, and the maxufacture and applications cf strawv pulp
are reviewed.

Sozgimz

251, Bajei, J., Eajduczky, G., lengyel, P., znd Molnmaz, L.
Irvestigaiion of the possible pecpermaking application of
Sudznese sugar 3orghun.

Papiziper 6, no. 5:204-10 (1962). (Bung. )

Since Sudanese sugar sorghun {Sorghum gudanese) resembles wheat
gtraw in stalk height and digmeter and amount of leaves, it can
be baled, chopped, and clealed by & &ry metkbod in the sads equip=
ment and by thes same technology that &re used for strav. Large
scale pulping trials yielded pulp with strergth propsriies equiva-
lent to those of wheoat straw pulp.




PROCESSES FOR VARIOUS TYPES OF PalELS.
Zeneral

2%2. &kers, L.E.
Particle boarc and hardboard.
New Ycrk, Pergamon Prees, 1566. 172 p.

Thic monograph deals with the *trpes, manufacture, physical poper-
ties, evaluation, handling, machining, &nd utilizetion of pexticle
boards and hardboards. 4 glossary of terms and &r ludex cTe ep-
pended,

253. Ch.ittexden, 4.E.
Historical outline of past research oz the production of
beexds from agTriculturel woestes and future trends.
ID/WG.83/2 & Corr,1. UNTDC Expert Working Group Meeting on the
Production of Panels from Asricultural Residuer, Vienna,
14 = 18 December 1870, PR p,

The possibilities for using agriculiursa.l vastes as & rav material
for the manufacture of fiberbcazds, particle boards, and similar
products are discussed by the author while reviewing the past
ressarch on this subject. A check-liet of agricrltural waste ma-
terials tested for board-making, & table of the number apd nraduction
capacity of plapis utilizing agricultural wastes for fiberboard and
particle board, and & pibliocgraphy including 128 references are ap-
pended.

254. Deppe, E.J., and Erast, K.
Perticleboard technology. (Technologie der Spanplatten).
Stuttgart, Holz-Zentralblat: Verlags-GmbA, 1964. 283 p. (Gex.)

rais well illustrated book provides fundamental and practical in-
formation on the manuirature of particle board. Its 5 chapters
cover the following subjects: history; rev materials; manufacturing
processes; gquality control; and propsrties of particle board.

265. Eisner, K., and Travanix, 4.
Some experiences in research and manufactu~e of panels frem
agzicultural wastes &nd nop-wood fibrous raw zmaterials in
sechoslovakia.
ID/WG.83/CR.2 TUNIDC Expert Working Group Meeting on the
Production of Peaels from igricultural Resicénes, Vienna,
14=-18 Dec., 1970. 19 p.

The suitadbility of various agriculturzl residues and 9'a0r non-wood
fibrcus raw materials for panel procduction is discussed, “hu researchk
carzied out on this subject in Czechoslovakia being empbasized.
Pibrous meterials considered arec: cocTn cobs, flaxz ani hemp shives,
bagasee, cotton stalks, pala-itree veate, bamboo, paprruc and reels,
esparto grass. The poysical and strength propertiec of boards nade
from bsgaseme, cottca sitalks, palm waste, tanboo, end ecparto grass
are taouigted.
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256. TFood and agriculture Organizaticz., (J.K.)
Pitrebeoard a&and Pariticle Boaxd.
Beport of am Interzetiopal Consul<tation c¢n Insulatioz Board,
Eardboard am Pasticle Boaxrd, Genava, 27 Jan. to 4 Fec., 19%57.
FiC, Rome, 1958. 178 p. + 12 p.

This zepo-t discusses the following subjectse: po-odluct description,
nomenclature and definitions; world production, ccasumption and
trade; Tawv matexials (incl. non=-wcod fibrous rav materials);
processes and ecuipment; economic aspects of procduction and market-
ing: properiies, applicatlons ani uses; Tesearch needs. 4 survey
¢f testing methods and & list of mills and trade associstions are
appexded.

257. ©Pood and Agriculture Organization. (U.K.)
Plywood and other wood=-baged panels.
deport of an Intermational Comsultation on Plywood anéd Otker
Wood-3ased Panel Products, Rome, 8-19 July, 1963,
Rome, Fi0, 1966. 223 p.

Tae 7 chapters of these proceedings deal with the fcllowing subjects:
i+ Product desczipiion, nomenclature, stendards, and specifications.
i, Baw maverials. 1III. Manufacituring processes and eguipment.

IV. Economic 2gpecis of productiocn. V. Propestiees and us2s of
wvood~-baged panel products, VI. Production, trade, consumption, and
demand trends. VII. Ressarch and development needs. Chapser III.
is divided into two parts, one covering thbe manufacture of vereer,
plywood, ané blockdoard, the other coverirg the manufacture of
{iverboard, particle doard, and wood=-wool voard.

268. 7Food and Agriculture Organization. (U.N.)
FAO Committec on Wood-Based Panel Products.
(a) Pirst Session, RBome, 12-14 Dec., 1966 (FAO/WBPP/66).

(b) Second Sessiocn, Rome, 6-8 Nov., 1968 (FC:WPP/68).
(¢) Third Session, Rome, 2-4 Dec., 197C (FO:wWPP,/70).

The documents and coun‘ry statements submitted to the three sessions
¢f the 7i0 Committee on Wood-Based Panel Products, and the final
reports adopted dy the Committee provide useful informations on the
present situaiion and future trends in the market fur wood-dased
panels, their manufacture and applicaticn, and on merketing problems.

259, Hesch, R.
Anrual plants as raw meterial for the particle boerd indue%ry.
Holz Boh- u. Werkstoff 26, no. 4: 129-40 (4pril, 1968). (Gez.)

i general review is given of present and fuiure important raw ma-
terlale for particle board other tkhan wood, particularly flax, heap,
Jute, and bagasse. 3Both the ecoromics and technology of their use
ere discussed iz some detail. '

260, Ilar, G.V., ani Vankov, P.I.
"Axbolite™ witk a modified structuce.
Lesneys Prom. 47, no. 8: 27-8 (Aug., 1967). (Rues. )
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Lrbollite construeciionsl boards ere made of poriland cement with a
cellulosic filler, such as wood particles or milled agmizultural

recidues. Thelr drawbazk is a mechanical sirengtt oo low for use

under kigh load without adéitiomal reinforcemen:i. Exrperiments were

carried out to determine we iler orientation of the fillexr particles

would increase the mechanical strength of Axbolite. The boards wvere

nade from crdinary wooé pazticles ('2 by 3.2 by 2.4 mm) or specialliy
prepered wood shavings at wood perticle:cemeznt -atios of 1:1.5, 1:2,

and 1:3. It was found that oriexztation increased the bending

strength in tine direction pazallel to pa=ticle oriemzation by more . '
then 50%, but Teduced it in the transverse direction., Water absorp-

tion was nct affected by orientation.

261, Lolluann, F.
Wood-particle bozrd. (Bolzspaawezkstoife),
?e:lix)x, Beidelberg, New Tork, Springer-Veslag, 1966. 821 p.
Gez=.

This book presents a most comprehensive, illustrated survey of its
subject contributed by & staff of 21 authozities. Its 9 chapters
cover thc following tepics: history, consumption and prcductioz cf
pariicle board; <rawv materials; fundamertals of particle board
teckmology; particuiar menufacturing processes; productior of
molded products; whyrical and mechinical properties, testing meth-
ods; statistical quality control; economics of particle board man-
ufucture; machining and finishing of particle doazd. 4dppendices
include & world list of particle board plants, & list of suppliers
of equipment for the particle board industry, and Carman standards
Telated to pazticle doard. .

262. lamper:, H.
Fiberboard; raw materials, methods of production, prope=tics.
(h?e:pl;ttcn; Rohstoffe, Herstellungsveriahren, Zigezschal-~
ten).
Leipzig, VEB Pachbuchverlag. 1967. 453 p. (Gar.)

The comtents of this book, as reflected ir the main chapter headings,
inclunde the following topice: history of fibdecboard manufacture;

rawv meterials (morphological and chemical chzracteristics, hare-
vesting and ctorage); methods of fiberboasd manufacture (wet proce
esses, sexid~y and vy processes); phy=icel and mechanical PrePeD-
ties of fidberboard.

263. Lepeut, M,
The i~y rrocess for the production of fitreboa=ds.
ID/WG.83/6. UNIDO Expert Working Group Meeiing on the Pro-
ductior of Panels from Ag=icultural Ra2sidues, Vieana, 14(-18
Dec., 1970. 12 p. (P=.)

The aldvanteges of the iry proceses for <he production of Zibexboaxd
as compared to the wet process 2re outlinsd. Although experience

is limited with »awv meterials ciher than wood, *here should be no

difficulties vwith agricultural wastes.

264. Mestdagh, M.
Particle board from annual plant wastes.
DD/¥G.63/5. TNIDO Expert Working Sroup Meeting on <he
Producticn of Panels fzom Agricul tural Residues, Vienaa, “4-18
Dec.. 1870. 45 v,
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A review 1s given of the manulacture oI pariicle board frez agricultursl
resicdues, especially from flax shivee ani bagasse. Tne pnysical. properties
of phenolic resin-bomded flaxboards and bagesse bsards gre reported.

ther fidrous materizis considered axe: hemp, jute and ciher bast fibre
plants, cotton stalks, rice hulls, groundnui sheils,ceres! straw, COTR
stalks, sisal abaca and coconut fiber, bamboc, reed, pain leaves, and
palm trunks, The tezhnical feasibilitly of using tannir exiractc as a dinder
for pariicle boasd is discussed. The poteniial value of par<:cle boards

in the constructior ¢f prefabricated houses in developipg countries is
pointed out

265. Mtlin, L.
Particleboard manufacturs and application.
Pressmedia Ltd., 1968, 222. p.

Tris book presents & collection of chapters by various specialists in

particle board mamufacture - Mr, Mitlin being the editor azd 2 praimcipel
contributor. Topices include raw aateriale and their effect on techwmology,
additives and after-treatments, machinery, processes, economic aspecis, conversior
and applications and surface treataert by resin impregnated paper, veneering,
painting and lacquering. Four appendices give standards, conversion tables

and other usefil dsta.

266. Naraysnamurti, D.
Fbre boards.

Indign Pulp Paper 16, no. 1l: 29-50 (July, 1961).

A review is given of the ressarch work conducated by the author om the
production of fiberboerds from raw materials indigenmout to India. The
manufacturing processes used are described, and a gresti deal of tabular
statistics on the properties of fibrous zaterials and finished boaxrds is
presented, :

2670 s‘ndem, W.
Technical processes for the production of wood-wool/cment boards
and their adaption for the utilization of agricultural wastes.
ID/WG.83/4 and corr.l, UNIDO Expert Working Group Meeting om the Pro-
ducation of Panels from Agricultural Residues, Viennma, 14-18, Dec.1970, 32 p.

Following the description of techmnical processes used in the manufacture of
coment-bonded boards and building blocks, the availability of agriculiural
sesidues and their suitability for the production of cement-bonded products

are discussed. Certain fibrous materials contain cemeni-setiing inhibitors
meking the production of satisfactory boards difficult. Tesis have demonstrated,
however, that many agricultural wastes yield cement—bonded products having
slmost the same prcporties at those from wood-wool shavings. The eguipment
needed to manufacture cemsni-bomded boards from agricultural residues and
wood-wool is similar. The preeent situation and future trends in this

narket are outlined.

268. Schmiiz~-Le Esmme, A., and Lynam, F.C,
Questions taa? aust be zaswered before investing capital in
a wood-based pancl operstion.
T0: WPP/79/4.1. PoO Committee on Wood-Based Panel Products,
™ird Session, Rome, 2-4 Dec., 1570. 21 p.

This paper includes two preliminary questionnaires that should be completed
before going on ‘o ihe next stage of projecting a new particle board plant,
i.0., & full feasibility study.
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269. Tnited Mations Industricl Developmer: Organization.
Productior of panels from agricultural residues.
Beport of the Ixpe=t Werking Group Meezing, Vienna. 14~18
Dec., 1S579.
New Yori, United Natioms, 1972. 37 ».

The final report of the Ixpert Working Group Meeting outlines the
economic and technical aspecte of producing panels Iron egricultural
wastes, and Ioxrulates tae measues the developing counirics mus:
take o make fuller use of their potentiul —aw materiais. The docu~
ments submitted to the meetiing bave been absiraced sepazately and
can be found in this titliography by the name of their auibor.

270. Verbesiel, J.B.
Seme experiences with and possibilities fcr <he manufacttre
of particle boardis from non-wood fibroue raw mater-isals.
WPP/68/4.5. FAO Committee on Wood-Based Pznel Products.
Second Session, Rome, 6-8 Nov., 1968. 23 p. (Fz.)

Large-scale commercial production of pazticle board from uop-wood
fibrous raw materials is limited tc bagasse, flax and hemp resi-
dues, jute sticks, and cotton stalks. The boardi-making processes
used are dbriefly describded, and the properties of the boards ob-
tained are tabulated. Other agricultural waster thal have been
tested, but are not used industrially, incziude barbooc, zbaca, ranie,
sisal, kenef, coconut-tree, palm leaves anc Palr fxuit eteams, and
&éroundnut shells. Deusity and strengih pscperties of boards mado
experimentzlly frcm these matsrizls are reported. FiguzTes of cross
seciions cf bagasse, jute sticks, cotton stalks, and other agricul-
tural residues are appended. :

271. Veiner, J., and Pyrme, J.
Hardboards. I. Iiberboards. II. Pasticle boerds. IIT. In-
orgaric znl miccellanecus bvoaric.
dppieton, Wis., Institute of Paper Chemistzy, Bibl.Ser. 2o.
209-211, 1964, 228 + 120 + 137 P.

This 3-part btidbliograrhy on kardboard covers the pextinent litera-
tuTe up to ca. mid-1952., Part I concernmed with fiber bosrds (hes-
~pressed building, insulating, paneling, decorative, and oihe= kinle
of board) made from pulp or fiberized wood. Pert TI doals with
structural and other boaxds mede from woold chips, skevings, flakss,
etc, DPart III covers inorganic and ziscellsmeous boaxrds. such as
grpsun board, plaster board, astestos board, hzzdboerd-plywood lamie-
nates, 2nd related products which do mot fall into the other two
classifications.

272. Veiner, J., and Polloek, V. :
Hardboards (Supplement I). I. Piberboazrds. TII. Particle
boards. III. Incrzanic and miscellaneous boaris. 4
ippleton, Wis., Iretisute of Paper Craxisiry, Bibl. Sez. ao0.
209-211, Supplement I, 1i571. 150 + 250 + 85 p.

This tidliography is Supplemont I to the IPC 3ivlilogrzphic Series
No. 209-211 (see preceding abstract).
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{see absiract nc. 270)

Areca-nu< nusks and arecé palm stem

273. BNarayanamuxrti, I., Gupie, R.C., and Ratra, Y.S.
tilizasion of areca jpaln stems.

The production of perticle board, fiverboard, and plastic board
Tom areca palm stems has beer studied.

274. Narayanazurti, D., Ranganathan, V., and CGeoxge, J.
Studies on building boards. I. Utilizaticn ol arecez-nut husk
waste.
Indizn Forest Leallet nc., 112 {(1947). 9 p.

Data are given on the chemical composition of areca-nut husks. The
husks are & suitable sousce of fusfural that iz obtained im 19 %
vield (based nn dry material) on distillation with acids. Satis-
factory building boards can te made by pulping tne nusks by the
Asplund process or & hydrolytic treatment with dilute acid or alkaldl,
and then pressing the pulp tc boards in toe usual way.

275. FRarayanamurti, D., and Singh, E.
Studies on building boards. VII. Building boards from tannip=
-containing lignocellulosic materials.
Composite Wood 1, mo. 5: 121-4 (Sept., 1954).

Building boards were prepered experimentally from izmdigeaous tannin-
-conteining waste, iz particuler fram areca-nut husk, spent tes
leaves, and sal bark. Furfural or formaldehyde was added to the
povdered material. Tea leaves gave ihe poorest resulis; with areca-
-aut husk, good strength was obtained only uker high pressures wers
applied, B8al bark alone gave board of good strengts, which wvas
further improved ty the sddition of sawdust.

276. Narayasamurti, D., and 3ingh, H.
Studiec on building boards. VIII. Production of building
boards from various woods and barks by defibration.
Composite Wocd 2, no. 1:6-15 (Jaa., 195%).

Asplund pulpe were prepated from indigenous Indian raw meterials,
incluéding areca-nut husk, bamboo shavings, tannin-extracted sal bdark,
and different wood species, and then we? presscd into insulating
and harcboards. The effect ¢f operating conditions on voard proper-
ties was siudied in some detail. The outer portion of bamboo, con-
taining waxee and Tesinous materials, gave products wiith aigher
moigture resictance and better strengtns than ihe inmer portion.
Moisture absorpiion and swelling of boards made Zrom areca-nut hLusk
could be reduced by <reaiing the pulp with alkall pricr <o forming
into boerds. Deta or the chemical composition of the pulpg ard the
physical propecties of the resuliiag boards are given in tabulated
form.
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(see alsc abrtract no. 25%5; 259; 2843 270)

277. 3agnasse Products Lid.
New paxticle bog:d frcm c*ushed sugas cane Ziber.

278. Boxlando, L.4&.
Panels of sugax cane bagasce and synthetic resin. . )
Plact.kesinas €, no, 2%: 4-7, 10-12 (1964). (Span.)

Particle boards were mazulfactured from sugas cane dagacse aggoliomer-~

ated with UF resin. ZExperinentzl resulss o7 the study are zepoxved.

27%. Cherkasov, M., and lodss. J.
Use ¢of fuxrZurcl-urce resin for production cf particle bLoaxd

frou bagasse.
Sobre Deriv. Cane Azucer 3, no. 2: 13-17 (1965). (Span.)

-A

Urea-furfural resirs were prepared, combineé with baguesse, and cured
in the preseuce of various acié cetaiysts to yield periizle boexd
with exzcellent —upture zodulus, 2ad low water absorption ani thick
ness swelling. Thae physical properties of ithe bcards weze sape:;:r
to those obtieined by using a urea-lormaldehyde resin binder.

280. Christensexn, F.J., and Christensen, M.L.
The production of nariboaxrd f{rom bagasse and a cresol resin.
C.8.1.R.0., Divieion ¢f Torest Products. 1355. 18 p.

The possiviliity cf producing 2 high grade bardboaxd by the dxr
process {roz bagasse bonded with 2 crescl f{comeldehyde resin was
investigated. 4n exarination was aade of the effects uvf rosin
content, moisture content, presgsing time, &ud texzperature on the
properties of wmaterial preseed &t S5CO 1b/sq.in. Toe reuin conten:
was veried fzom 2 to 10 %, moisture conten: from O %o 17 %, and
precsing temperature from 188 tc 210°C. The resin conteni greatly
influenced water resistance and modulus of rupiture. ttempts o
produce a satisfactory board with e recip contert of 2 % vere un-
succeesful.,

281, Colozial Sugar Refining Co. - Puilding Heterials Divipiozn.

Bagasse as a rav material fcr irnsulation boaxd.

PAO/EC2,/TCARD CONS/Papexr 4.73., Fiberboard and Pariicle Boaxzt.
Repert of an Intermational Comsultation on Insulation Socaxd,
Hardbcaréd. and Particie Scardi, Gencva, 1557.

The utilization of bagazse a8 a rav meterial for izsuiation boarde
is discussed. Ix gcneral, bSagasse is used in conjunction with a
substantiul amcunt of repulpei waste paper up o 30 %)endé/o- cther
{iber to improve stifinesz, we* sirengtilk, ard appearance o the
boards. The procedure for pulp prepareticn described in tiais pearer
includes cocking c¢f bpagasse vit: water in rotary digesse=s at 2
Precsure of 3.2 kg/~m‘ for 1% =ir with <the sddition of small amountis
ol lime, and defibration in A double disc refiner zeadily efter <he
soltening “reatmert. The pulp is mired with wvagie paprer ani euca-
lyptus pulp, fermed into & 32t using & Oliver vacuum dum-type
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mackine, and dried in an 8-deck drier. I[p addition <o co=mern in-
sulatiorn hoards, medium density hardboards and coaited voa=ds c&x
be made successfully.

2820 Gm, S.R.Dl’ Singﬁ, I{cb}u, Mukherjea, v.r:., and Sa_xena, V‘.B.
Piberbcards Ifrom bagasse.
Indian Pulp Paper 20, no. 4: 255-6 (Oci., 1965).

Laboratory experiments on the production of insula<ion boazds and
hardboards from bagasse are described. Bagaese soazked in water for
15 hr was steamcd at a preasure of 8 kg/sq.ca.for S win (%c yield
insule+ion board) or 15 min (lfor hardboard), ther defibrated,
formed into sheets, and dried at 190°C for 30 min e+ zern pPressure
(insulaticn becards) cr et 32 kg/sq.cm. (herdboexzdz). MThe average
yield of board, based on bagesse, was €3 %. The boards had satis-
factory precperties.

282, Hansen, K.M.
Dtilization and mechanical separsition of sugazcane bagusse.
Disse=tatior, louisiarza State Tniversisy, Publ. a20. 12,522
(1955). 207 ».

284. ©Hesch, R.
Particle board from bagasse. I. Bagasse 23 & rawv material
fcr particle board. JII. Manufacture of bagasse particle
board on the Islancd ~f Reunion. v
r(tglz-gcnt:ubl. 93, 63: 1335 (1967); 93, 85s 1367 (1967).
ez.

Following a rerTiew of the morphologicel and chemical characteristics
of bazasse, the manufacture of bagasse particle dcard as practised
at tae new board piant on the island of Reunicn is described in

some detail. The properties of the bagsisse toards are comparad

with thoee of boards made fzrom oither annual plants ard wodd, showing
that bagasse is a most suitable raw matexrial for particle bdoard.
Some applications of bagasse particle board are outlined.

285. Hesch, R.
Particle board from sugar cane: a fully irtegrated production
plant.
Boazd Mfr. 10, mo 4: 39-45 (Apzil, 1967).

Tre procoss and equipment used at the Bagapan plant On the Island

of Reunior for the manufacture of pazticle board froxm bagasae

ar: described. 4% presen:, the plant operates only duxing iaa
sugar cane seasca (July-Dec.), bui plans are beiung made to giore
sufficient bagasse for yvear-round opersiion. 3Bagasse 1s depiihed
in special macnines in *two siages (*he pith content being 20-25%),
then dried, mixed with the bindsz, and hot-pressed in tnhe szme wey
a8 boards made fzom wood particles. The boards produced range in
thickr.ess from 8 to 35 mm, and in demsity from 300 to 750 kg/cu.m.
S<reng=h prope-ties are comparidle to those of similar boards made
from jute sticks, bemp and flex shives, and various species of wood.
The begacse-particle btoaxzis can be used for flooring, well partition-
ing , ce2iling and roofing, furniture, etc.
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28c. Hescs, R.
Fibezboard frox bagasse fcr the comstrusiion and furniture
industry: 4 new bvagasee plant &t Reuniocan.
Z. Zuckerind. 18, mo. 3: 114-2C (*9€8). (Gez. )

The content of <his article is similar *o that of the precedling
abstracs.

287. Hesch, R.
annual plants as & raw material for the pazticle boaxd
industsy.
Bolz Roh- u. Werkstoff 26, no. 4: 129=40 (4pril, 19%8). (Ger.)

In the first pax:t of this ariicle, the availability of annmual planis
ard their potential as a raw matexial fox particle bdoard are dis-
cussed. The second part deels with the manufacture ol particle
boart from jrie, flax, hemp, ané bagasse, including transportation,
bandling, cleaning., and pretreatment of the fidrous materiuls.
Bagacce is an especially suitable raw matexial for pariicle board
since pariicle cize and particle form can be adapted o specific
Tequirements as can be donme with wood but nct with jute, flax, and
hemp. Ir the lower density range, e.g., 30C kg/a’, tagusse particle
board show strength properties suparior to those of wood particle
boards.

288. Hesch, R., and Prers, H. i
¥orld's biggest bagasse board industry in Paiistan,
Board Mfr. 11, mo. 12: 149-58 (Dec., 1968).

289. m‘, H.-c.
Quality improvement of bagasse particle boerd with low resin
content.
Paiwan Sugar 13, No. S5: 23-5, 29 (196£).

4 study was made of the effect ¢f resir (UT) coantent and resia exien-
der on the guality of bagasse particle bocard. The Tesults car be
summarized as follows: Resir spraying conditions bhave no effect oz
board quality. BReducing the resin content to less than € & results
in an abrupt decrezse in boaxd ctrength. HNeither wheat llour nor
sodium silicate are suitable resir extenders. Sulfur is z» extander,
but the long hot-precsing tize required makcs iv uneconomical 0
use. Gocd resulis are obtained when using asphalt as an additive.
Boazd ccnieining 6 % —egin, 2 % asphal:, and ° % para®in wax bhas a
water absorption of 5,6 % and a thickness swelling of 11,6 % after
€4=-hr-irmersion in watex, S<irength properties of the board are
satisfactory.,.

290. <ernational Ccoperatioz ddministration,
Plant requirements for manufacture of walldbcard Z-om bagasse.
International Cooperation Adnimistrztion, Mechzmisal Aids
3ranch, Washington, D.C. (May, 1955). 30 ».

291, Jain, N.C., Gupta, R.C., Bajej, 5.C., and Singh, ».D.
Rote on the utilizeticon of suger ca&ne leaves.
Indian Pulp Paper 19, no. 5: 365-€ {Nov., 1964).




Sraliminary trials on the use of sugar cane Leaves as a Tiller and an
ex~ender in plywued manufacture and for cznufacturing nardsoarac aAre resorted.
Wner used as a filler or extender glue aghesion values were saiizfactolry

up %c 10 % extension. Hardboards made from sugar cane _eaves hac su.table
characteristics although bogard sirengihs were low.Cooking sugar care Leaves
in 3 % NaCE produces a materia. of sufficient scirengih it b; utilized

2s a low grace hardboard. Trials for use 1n chipboards were no: enccurzging.
Up to 2C 7 powiered leaves may be used as o filler and extender :n phenol-
forma’dehyde res.nus.

292, Kehr, E., and Scholzel, S.
Bagasze and other residues of annuz! plants 28 a raw material for
particle board. .
Golztechnal. 3, nc. 3:225-32 (Dec., 1962). (GCer.)

Mmhe suitetility =f bagasse arnd some Oother ligno=cellulosic res.idues, such as
flax shives, rape stras, reed, sunflower seed husks, and grcundnut shellc 2s &
raw material for particle board has been studied. The pbysical properties of
the becard: prepared fTom various residues on a lab scale are tabulated. While
+he utilization of annuals other than bagasse .s only touched on, the manuiac-
ture of particle board from bagrsse is described in some detail. Single-

iayer as well as three-layer boards were prepared using 5-12% urea-formaldehyde
r3sin as a binder. Satisfaciory products were obtained by pressing the
paterial at 170° C and 15 kg/sg. cm for 6~10 min.

293, IKolejak, M., and Rajkovic, E.
Particle doard from bagasse end bamboo.
Drevarsky Vyskum ne. 2: 103-16 (1961). (Slovsk.)

Various types of experimental particle boards {single- and three-layer
construction boards, boards overlated with resip-imprsgnated paper, thick
ipsultation boards, and 5 ma thin boards) were manufactured fron depithed
bagasse and bamboo chips. The two materials were found to de perfectly
suitadble for all types of toard. The mechanical properties and water absorption
of the boards obtained are tabulated.

294. Lengel, D.E.
Investigations to determine optimum methods of preiucing
bagasse-fibre boards in the softboard, particle board, and hardboard

density ranges.
Proc. Interm. Soc. Sugar—Cane Techmologiste 1l: 1156-74 (1962).

The resuiis of the investigations conducted by the author provide evidence
<hat insultation and siructural boerds can be manufactired econotically from
bagasse. The bagasse-{iber boards have satisfactory physical and mechanical
properties and can compele well with wood-fiber boards in the insulation
board, hardboard, and particle board merket.

295, de Lumen, 3.C., Viilanueva, L.J., and Bawagon, P.
Properties of hardboard from sugar cant bagasse.
Philippine Agriculturist 46, no.5: T17-2€ (1962).

Undepithed and depithed dagasse was pulped by <he cold soda process,
passed shrough an B-incn attrition mill, and formed iantc circular
pulp mats spproximately 8.5 inch 1n diameter, The mats, withoul
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sizing, were presseé 4o nardboard 1y using au initial zax. prescure
of 710 1b/sg.in. fer " mia at "77°C. The barcicards from Gepizhed
bacesse weTe SUnerisr iz Load capacity, &tilfpess, and vater Te-
cistance, aad tuowed zigher values ol Tupture modulus and elastic:
Waier abszorpticn was lcower after 15 min pressing time than alter a
10= ¢r 12-nmin ireatment. .

-y
)

2%¢, Mapan*2, D., Chalinha, BE.F., lodk, 3.B., ancd Iyengac, M.S.
Zinderless process [or sblaining ate*:r ¢f boerds {rcm ba-
ga3s»

Ippua 7. Conference Hc.: 38-62 [(Lov., 1370).

Experizental boards were rrepared fror bagzsse ithat had deen pow=-
dered to a specific size and blended with a suitable dehyizzting
agent. Board propestiec were determined 2s a functiorn of particle
size, temperature of the hot-press, applied pressure, and time of
rressing. The zesults are shown in a2 sec-ies ol graphs.

297. Miller, A.C., and Pishman, N.
Bagacse concrete.
U.S. pat. 2,837,435 (June 3, 1958).

4 mixture of begasse Ziber, pecriland cement, lims, calcium chloxide,
and a pozzolan fcoms a lightweight concrete of use ir many stIuc-
tural applications and in the foxmation cf paper-faced walldboard.

298, Nafiziger, T.R., Hofreiter, B.7., and Rict, C.E. .
Upg~ading insulating toard and molded pulp produsis by mizor
additicns of dialdenyde staxch.

Tappi 45, no. 9: T45-50 (Sept., 1562).

Experimental insulating boards and handsheets were prepared from a
range of furnizhes coxtaining sugarcane vagassse puly and waste paper
to which 2.5% cationic siarch cTr 2.5% of boih cationis starch and
dialdehyde szarch (DiS) had becr added. Retenticn of ac littla as
0.5% DAS resulted in greatly i provcc dry- and wet-stTengih p-odper-
tiegc. With boards made from 75% bagzsse-25% newsprint blends,
increases of 64 and 130% in 2~y modulus of rupture and A&ry teasile
strength were ootained by <the use of DAS., VWer-~sirength increases
for the same pulp blend were 400 and 300% c¢f that of unireated ooaxds.
DLS aleo provides improved pult drainage and lower board densities.

299. Xational Bagesse Products Corrc.
Sagasse paneldcard.

The manufacture and uses of bagasse Ziberboard, as manunfactured by
the Hational 3agasee Prcducts Corp.. are discussed. Such doaxis
(tradenamed Tibron) aze said to =ffer gocd finishing and vainting
surfaces, &nd higl density proper™ies for machining and factexning
for heavy inéusiria]l spplisations.

302, Nee, C.I., ard Hsieh, W.C.
Feasidbility s<udy sa furfural and structiural bdoard from da-
gasse,
Proc.Int.Soc. 3ugas-Caue Technol. 13: 1881-90 (1968).
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furfural plant witn a daily capacsity el ?,% tons
in cenjunction witn a fiperovcard piant wilich cooks

pagasse daily is descripec.

301. FKi, Ch., Yang, Ch.-T., and Sher, T.-K.
$halt-irpregnated bagasse coari.
Taiwar Sugar Expt. Sta., Report no. 23: 123-2%5 [1961).

Asphalt-impregnated dagasse ooard was developed as an inexpensive
structural material with water-prool and termite-Teszsiant pTcpers
ties, and pmoderate sirengtnh. The Dest poazd fc impregnating PuUr-
pcses was thz: Irom pulp of uncoocked bagasse. a4 bzse 9oard cf den-
sity 0.5 g/cm’ was switable. Roofing asphalt or wasesprooling
asphal: was used as impregnetizg agent. <roducticn of zelted
asphalt into the board by gTavity was preferable %tz introduciion
by vacuum. The density of the resul ting board was always cetwecl
0.9 ard 1.0 g/cm?, provided encugn impregnatior time was allowed.
The impregnated boacd bad a modulus ol Tupture of 200-25C Lg/cm?,
wates absorptivity below 10%, and showed under =<, swelliag.

302. Ncliaz, W.J.
Processing o~ bagasse for paper and ssructural board.
Tappi 50, mo. 9: 127-364 (Sept., 1967).

Thorough depithing of bogasse seems essentiial tc high=-quality pulp
production. 4 depithing procedure developed at the author's iabo-
ratory is described (see abstract nc. 183). Tc study the elfect of
depithing on yield and strengtih preperties of kraft pulps, depithed
and undepithed bagasse were cooked under differen: conditions. The
resulis obtained are discussed in scme detail. Denithed bagasse
fiver can 2130 be converted into wallbdocard of high strength and
water resistance (moduius of rupture: 70C psi &t & density of 16 1b/
cu.ft; 1400 psi at a density of 25 1b/cu.ft; weier absorption after
24~hr submersion: 25% or less). Hardboard made by wet felting and
hot pressing az 40C-425°F has & modulus of rupture of 8000 psi and
s water absorption of 8-10% at a density of 7C 1b/cu.ft. The meth-
ods used for preparing the boardis are described.

303. Paul, 3B.3.
Prospects and ecomomics of utilization of bagassé as Taw
paterial for pulp ané paper indugtries in India.
Ippta 7, Conference No.: 43-8 (Nov., 1970).

The eccuomics of bagasse purchase, collectioln, etcrage, Dreserva-
tion, and depithing, and the cost of bagac3e perticle Soard manu-
facture ave discussed. The evaluation of bagasse fuel value (as
compared with 0il) is also touched upon. Strength properties of
bagasse pacticle boards are compared with tnose of ccrresponding
toards made from wood, flax, Jjute, and hemp.

504. Rengel, F., and Bartoluecci, L.4.
Roards from sugarcane bagasse and quetrache tanzin-formalde-
hyde resins.
Ind. Quim. 26, no. 3: 178-82 (1968). (Span.)

Sugar cane bagasse, comminuted to small particles, i3 used for boax<
pazufacture, sugaT being removed to improve the mecharical resisi-




apce ¢l the finished product, For fiber bonding, whe matezial ig
mixed with a >esin obtained from 50% sullited quebrachc %ianrin
solution, Ifcrmmaldehyde, and nexametnylenetetraxzine (I). The best
gelling time is 270 sec a* 10C°C and 9% I-concent=ziion {vased on
tannin extzaci). Zter sheet IoTmation, the material is rressed
at 140-150%C, yieliing boards with satislfaciory sirengtz and wates
Tesistance,

305, Snen, T™u-K.
Henufaciure ol haxdboaxd from zugar cane bagasce.
Taiwanr Sugar 2, nc. 9: 25-30 (Sept., :355).

4 Teview 13 given of processes for the manufacture cf hardboard,
including fider stnhck preparation, sizing, shee: formation, drying
axd pressing, aand after-treatment. o refe-ence is made o ine
utilization of bzgasse with the exception of 4wo pazsages dealing
with fider stock prepazation.

30¢. Shea, Tw-K., Chang, E.¥., Tseng, Z.C., Yaug, C.T., Ou, C.7.,
and Liang, C.7T.
The elfect of pitn ~emovel on the quality of <he resulting
bagtsse hordboard.
Bept. Taiwan Sugar Expt. Sta. 209-22 (1955).

In the manufacture of bagasse hardboard by the comventionzl wet
Process, removal of pith results in 28% increase in flexu<al strength
and 37% increase in wet strength. It also improves the water re- '
sictence of hardboeri made from crude pulp. 4t a freeness level

of 50 Defivzatos =ec., bowever, the effect of pith removal on water
Tesistance is negligible. :

307. Tantengco, P.T., Jz.
The preparation and physical properties of plaster board from
SUgar cane dagasse.
Philippine agriculturist 42, mo. 3: 201-9 (1958).

Successive one-day treatment with 1% sulfuric acid and 15% HaOF at
Toon temperature was used to prepare bagasse for molding. Higher
concentraiions &nd longer processing periods did not incr-ease fivew
recovery or lmprove the gquality of the resulting board. Bagasse
“Teated with €0% urea-formaldehyde Tesin for 30 min a* 150°C and

35C kg/sqg.cu. gave the highest tensile stTength and shearing stress.
Uuground bagasse gave products witk higher strength than ground
bagasse, but the latter showed much finer texture and higher sur-
face gloss.

308. Tao, E.C.
Bagacse fidre board. |
Taiwan Sugar 3, no 2: 21-25 (Mawrch/ipril, 1966).

The zanulfacture of insulating board and S-2-5 haxdboard from ba-
casse 2t the Changwa Boari Factery, Taiwan, is descrided. To sciten
the depithed bagasse belcre refining, it is cookad with water,
usually 2t & pressure of 90 ps8i. If other grades of board are to

be produced, cooking conditions aze vazied. In general, &bouz 1%
rosin 8ize is added to the Pulp. 4ifter sheet formation, the wet
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mais are A-ied ir a multiple-deck d-ier. For the menufacture ©f
nardbocrd, the sofi 4Ty sheess are hot-pressed withcu: ihe usec of
wires =t 2389C and a pressuTe of 140C lb/sc.in. The resuliing poaxds
have satisfactory physical p-opeTties meeting stanacarc ~gcuirenenis.
mhe @ifficulties involved in <he usilization of begasse a-e pTielly
discussed.

305. Troglical Products Institute.
Examination c¢f a samp.e of bagasse from the Wes: Incies 0T
particle boaxd production.
TPI Repor: na. 14/63 (1963). T p.

Sample preparaticn, and manufacture and testing ol bagzasse particle
boa=ds aze descTibed, and the disadvantages of bagasse 25 & Tavw B~
terial for particle boazd are discussed. Botn single- a3l 3-layeZ
boaz=ds were produced. Although the boards had saiisfacsc=y densi~
ties *hey did not meet the specilicatlicas of British Standasc 2€04.

210. Tlbricht, E.J.
The possibility of using bagasse and straw as Iaw material for
particle becaxd zanufactuse.
FA0/ECE/BOARD CONS/Paper 4.17. Fiberpoard anc Particle 3oaxd.
Report ¢f an International Comsultatior or Imsuiation Boazd,
Ea=dboard apnd >acticle Board, Geneva, 1957.

Experinents indicated promising possibilities for the manulactue

of particle board from bagasse. UT resin (8%) was added as a bindex.
Te strength properties of the bagasse particle boards were compa=
rable %o *those of similar boards made from tine sbavings, OF flax
shives. '

311, Wu, E.S. .
TSC -~ successfully made hazd £fibre boaxd {rom sugar cane
bagasse. )
Taiwvan Sugar 5, no. 6: 13=14 (June, 1958).

The Teiwan Sugar Corp. (T5C) succeeded in preparing hardboard from
bagasse by adapting the panufeac turing process to the particular
requirements of this annual plant fiber. No details ol the maanufac~
turing process are given.

312. Wwu, H.S.
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 2 plant in
Taiwun is described. 4fter depithing, the bagasse ig subjected to
gtean digestior at & pressure of 6.3 xg/sq.cm., then washed, Tefined,
gized with rosinm, foxmed inzo sheets, dried, and pressed at 100 kg/
Bg.CR. Tielectrical heating of crepressed mats was found to de
most eccnomical 8t 360 kW/1000 1b water removed.

213, Young, M.4.
Toe of furfuryl alcohol in @ vinding resin for tae manulaciture
of particle boards. I.
Sobre Deriv. Cana dzucar 2, no. 1: 48-34 (1948). (Span.)
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Particle boazd wizth excellent water resistance anc modulus of
Tupture wasS preperesd by impreguating tagacse Iibers wiik 12=14%
fuxfuryl aicobel (I) and 7.5-10% maleic acii or toluenesulionic
2cid catalyst [besed oz I), forming zhe material inzo & mai, &anad
pressing it a3t 160-180°C <o polymezize I.

Bamboo

(see alsc zbsiract no. 255; 264: 270; 276; 293)

%44. Bose, T.K.
Use of bamboc as reinforcement in Poriiand cemert zoncrete.
iss.Lng. Calecutsa J. 26, no. 2: 52=62 (1950).

315. Dhameaney, C.P.
Development of bamboo bozrds based on cashew-nui shell liquid.
Indian Pulp Paper 22, no. 4: 259=61 (Oct., 1967).

Yerious types of setisfactory bz .boo building doards were produced
by substituting imported phenol wiih cashevenut shell licuid that
yields a waiter-resistant adhesive when condensed with formalin in
the presence of xylene and small amounts of aqueous NaOZ. The
physical properties of the boards obtained are tabulsated.

396, Jain, K.C., and Dhazmaney, C.F.
Studies on hardbcard preparation. (1) From raw materials
received {rox Nageland.
Indian Pulp Paper 21, no. 4: 259-62 (Oct., 1966).

Zxperimental hardboards were prepa>ed from twelve [ibrous raw za-
terials, including bambdoos, gresses, and hardwoods, ind genous tc
the indicated Bursa-issan region. The materials were cooked with
aquecus NaOF at atmospheric pressuze for 3 hr, washed, felted, and
pressed at 160°C and 56 kg/sq.cm. for 20 min. Sizing agents, suck
as wvax emulsions, fcr improving water Tesiztance were noi incorpo-
rated. The boards were tempered dy heat treatment or with cashew
zut oil at 170°C for 3 hx. The physical prope-ties of tle boards
complied with the Indiarx standard specilicaticar fcr hasdboards
wvith regerd to specific grevity and modulus of Tupture, but watler
absosptiocn values were todo high.

397. Raffzige-, T.R., Claxk, T.F., and Wollff, I.4.
Structural bcard from domestic tizber varmboo - Fhyllostachys
bambusgoides.
Tappi 44, no. 2: 108-12 (Peb., 1961).

Dry mature tinbe> bamdoo was investigated 2s & rsw meterial for
the preparation of insulatior boa=ds and ha>dooards »y scveral
pulping technigues. Results of prelizizary ctulies indicated that
prlping witkh lizs alone was adequate. To estabdliszsh prelerred
manufaciuring conditions, & scries of expeximents vag conducted on
-~ pilot-piart scele using €, 9. and 12 % lime 2%t 142 C for pulping.
Yields of pulp when cocked for 1, 3.5, and 6§ hours ranged frox €2
to 94%. The resulting boards (both inzulating cnd hasibeaxrds) had
strength properties equal or even superior to those of standaxrd
commercial boaxds.
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21€. Karayanamu-ti, D.
Buildlding boards from bamboc,
Composite Wood 3, mo. 1: 1-13 (Jau., 1956),

4 comprekensive review igs given of the manulacture, propersies,
and uses of building boazds from bamboo. The experiences so faT
gained vith tnese products ir the obuilding industry are guite
satisfactory. ZIxtensive manufacturing and pexformance data are
included.

315. BRNercyanazmurti, D., and Bist, B.S.
Building boards from bamboos. )
Indian TForest Records. Composite Wood 1, no. 2: 9-54 (1963).

4 review is givern of recent litezature concerning the maznufacture
of building boarcs from bamboos. Some hithertc unpublished data
are added.

320, Karaysnamurti, D., and Singh, E.
Studies on building boards. IX. Utilization of wood vaste,
tTee barks and ctrher lignocellulosic materials as a source
¢f plastics and tuilding boards.
Composite Wood 2, no. 3: 53-62 (May, 1955).

Ccntinuing previous investigzatious (see Abstract mo. 276), agri-
cultural and forest wastes, bamboo sawdust, ard othes ligaoceliun-
losic materials were subjected to a mild acid or alkaline hydroly-
sis at 160 and 170°C. Molded products and boards were formed {rom
the bhyirolyzed powders. The rasults are presented in tables and
g=aphs. ‘

321. Sano, Y., Ishihars, S., and Ragasawa, S.
Studies on the production of fiberboards from bazboo.
I. Manufacturing process at high temperature cooking and the
itmospheric defivering from Mosochiku (Payllostachys pubescens ).
Bull. Govt. Forest Expt. Sta. mo. 113: 135-44 (1959). (Jap.)

laboratory stndies on the manufacture of hardboards frem e Japanese
bamboo (Phyllostachy:t pubescens) are described. The bamboo chips
were impragnated with water, 2% Na2C0z solution, or dilute sulfuxic
acid (C,5; 1.0; 2.9 %), tren cooked .2 1739C for 5 to 45 min.

ifter refining, the pulp was fo:aed into sheets ard rressed 2t

180°C and a pressure of 30 kg/cm® for 11 min. DPretreatment with
dilute sulfuzic acid gives doards of €ood strength, but pulp yield
is lov. Satisfectory boards anéd pulp yield aze obvtained with vater=-
~iopregnated chips. Water resistance of <the boeris gan te improved
considerably by subsequent heat +treatment ot 150-170"C for 4 hours.

322. Saro, Y., and Nagasawa, S.
Studies on the production ¢ fiberbo=-is from bamboo.
IZ. On the marufecture of fiberboard from Mosochiku by high-
-temperaturs cooking an< high-pressure defibering e&nd other
expexivents,
Bull. Govi, Forest Zxpt. Sta. (Japan) mc. 126: 51-61 (¥ov.,
1960). (Jap.)

5 |




Fioreboarids were prepared ‘rom varicus tamboos and {Tom £amDOO=wOCE MIYIUNSE
oy ihe high=cam-spm>ure high pressure Asplunc process. Pulr yields of 60-7Cr
were obta.nec in 2C-27 min. cooking iime. The Dcards showed gooc sirength
proper<ies, Oul watler resisitance of unsized boerds was 1nadequale; hence ine
addition of 2 sizing agent seewed :ndicated, NemagaridakeiSasa senanensic Rchd
or S1sa xur>iensis Makino) gave Soards of poorer guality tiaar dicd Phyllo-
stacnys pubescens, Ph. reticulata, or Ph. nigara vor. henonis. The lasi iwo
bamboo species gave producis c¢f much lower cuality dy ithe Asplund process +han
when fiberizec under atimespneric pressure, Blending wiih scfiwood chips reducec
the cualily of the boards, whereas ihe addition of hardwood ch:ps was even
favoratle.

323, Shepardson, R.M
Composition corntairning bamboo particles and ingrmosetting resin.
U.S. pat. 2,898,114 {Aug. 4, 1959).

Green bamboo is ground to lé~mesh, dehydrated to 1/3 its original weight, mixed
with 20% urea-formaldehyde resin and 1% paraffin wax, and pressed so that 4 in,
of the original materizal is decreased to 7/8 in. 4khickness after 20 mir at

149° C and 105 )cg/sq.cm. The product is useful for mounting electro-typing andé

engraving plates.

324. singh’ M.M.
Pressad boards from bamboo gust.
Indiar Pulp Paper 15, no. 3: 201, 203 (Sept., 1560)

Laboratory experiments carried out st the Indian Forest Research Institute on the
manufacture of hardbourd {rom bamboo dust by the wet process are described.
Resuits are not encoursging.

325. Singh, .M., Jain, E.C., and Sekhar, A.C. ,
Scme investigziions on pregsed boards Ifrom bamdoo,
Indizn Pulp Paper 23, nc. 12: 651-6 (June, 1969).

Experiments on the production of pressed boards from bamdboe by the Asplund
Defiorator procass showsd that relatively smpll changes is sieaming temperatures
resultied in considersble variations of power consumption and certain mechanical
properties. Power consumpiion dropped markedly with increasas in steaming
temperature. The following physical properties of the boards were determined:
tensile and bending stirengih, comprescion parallel and perpendicular tc the plane,
hardness, water absorptivity, and swelling. Data are given in tabulated Zorm.

stems
(see abstract no. 339)

an& stalks

326, Flaws, L.J., and Falmer, E.R,
Production of particle board from caszaave stalks,
Tropical Procducts Institute, Roport na. G. 34 (1968).

Experiments were carried out in co-operstion with the Uganda Developzent
Corporation using 200 lbs. of cassave stalke about 3 feei long and 1 irmch in
diameter, Splinters were produced under coniroiled condi lions, miyxed with urea-
{formaldehyde resin in a rotary mixer, cola pressed, ‘her hoi pressed. The
standard panel was compared with E.S, no. 2604:1963 for bencing and tensile
strengtigfiesulis using 6,8 2nd 1C per cent resin are tabled. I+ was concluded
vhet good board, slightily exceeding ine 3.5, can be made with & per cen: Tesin,
producing a AC 1b/cu, . density.




- 68 =

327, Yaravanamurti, D., and Singh, J.
Studiec on building doards. V. Usilizetion of tapioce stems
ané hoop pime oaTk. 4
Copposite Wood 1, zo. 1: 10-15 (Oct., 1953).

Eardbos=ds were prepared from tapioca (Marihot utilissima) steme
and hocyp pine bazk, insulating boaxds Irom tapicca only. Tor dis-
integration, & lab-scale Aspiund Lefiprater was used. Pressaing
ints voaris was carTied out as usual. The Tesuiting pcaxds compare
feTcrably with similer commercial procducts.

328. Rarayenamurti, I., and Singh, J.
Studies on building boards. vI. DPreparatior of plastics,
poazdis, etc., from wood waste, barks, etc., UY <hermzl treet-
mer: ir. presence of wateT enéd by cther methods.
Composite Wood 1, no. 4: 85-93 (July, 1954).

A thermal plasticization PIOcess on a labozaiory scale utilizing
¢iflerent tropical lignocellulosic materials and barks for She
panufacture of board aad nalied products is descrived. Tae results
show <hat products of satisfactory streasgth and weter resirvance can
be obtained, tapioca wood giving the vest results under ths conditions
employed. A few experiments weTe also carried out in which tapioca
wood or hoop pine bark were either subjected to & mild acid or al-
kaline bhydrolysis oI allowed to react with gulfur, phencl, eic.,

added to the cook.
oconut hue d z

(see also abstract no. 270)

329. GeoTge, <9 and Joski, Z.C.
Complete ctiliszution of coconut husk. I. Building boards from
coconut husk.
7pdisn Pulp Paper 15, mo.8: 5C7-10 (Feb., 1961).

Coconut husks sk=edded by hané or in a disk mill were pressed into
voards at about 150°C and prsssures of 3.5 to 155 kg/sq.cm for 30
min. On marual skredding, most of the pith Temzined on the fiber,
vhereas disk milling separsted the fiders feom the pith (60:40 weight
ratio). Eardboards frop botn pitk and fiber had getizfactory bending
gtrengsh which could be improved by ad i+ion cf a formaidehyde donor,
or tar acid-formaldenyde regin. Three-layer poards had paTticulaczly
good bending gt>ength tui, like other insulating and mediurn-density
boarde, high vater-absorption values %00,

230, George, J., and Joshi, E.C.
Complete utilization of cocomut husk. II. Hardhoerds from
coconut fiver. )
Ipdiar Pulp Paper 15, no. 9: §73-5 (Maxrch, 1961).

HBardboards wit: satisfactory gtrengih propertiec vere prepared from
upro<ted coconut husk and coir srezring weste. To improve the [eltiLg
quality of the pulps, the Iibers were subjected to a2 sofvening treat-
mart poior to formizg irtn 2 pat. Boards from unretted fiber had
better strengih prorec-ties +har those fTom COL>r 8DeATILg waste. The
sopewnat nigh water apsorptliol could be recuced to a sufficiently

low level bY o0il <empering OF by wsing zuitable sizing agents.




Ceorge, J.
Compiete utilization of coconut husk., III, Partizle bogrds
from byeproducis of ibe coir industry.

Indian Pulp Paper 15, no. 10: 613, 616 (Apr:l, 1961).

The preparztion of particie board from coconu: husk p:ith waste and coir
shearing wastie 1s cescribed. An aqueous extract of unretied cocorut husic,

a taanin fermeldehyde recin (der:ived from tamarind seed tegiz, 3ruguiere
bark, or tea waste), or z Pf resinp was used as a hinder, Yne mixture was
formed into = sheet, and shen pressec zt 145°C and SC kg/sg. cm for 15 min
for a £ mm boars. The beards had satisfacicry strength and waier resistance.

332. George, J., and 2ist, J.S.
Compiete utilization of coconut husk. IV. Three-layer particle
boards with cocomti musk particle core.
Indian Fulp Paper 16, no. 7: 437-8 (Jaz., 1962).

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

the preparation of three-iayer particle boards of medium density. The amount
of PF resir binder added was relatively mipor. Sirengtih gnd water resistance
were within the usual raage {or medium density particle board. The boards were
highly fire resistart, tough, and possessed smocoth surfaces.

333, George J., and Shirsalksr, M. M.
Particle doard from cocnut husk,
Res. Ind. 8, noc. 5: 129 (1963).

334, Iyengar, N.V. R., inandaswamy, B., and Raju, P.V.’
Thermal insuleating materials from agricul:iural wasies: coconut
(Cocos picifera Linmn.) busk and pith.
J. Sci. Ind. Reseerch (India) 20D, no. 7:276~9 (July 1961).

The possibility of utilizing sun—dried cocomut husk and pith cbtained dy

wet retting for the production of thermal insulation boards has been studied,
insulaiion boards prepared from different fractions of busk and piibh have been
found to poasess good thermal insulating propertiss.

335' Jmtm’ SQNM
A po3sidble use for coir dust,
Ceylon Cocorut Quarterly il, no. 3/4: -4 (1960),

Brief descripiion of a process development in Ceylom at the Coconut Research
Institute for the economcal manufacture of moulded articles for many domestic
and constructionzl purpcsss {rom coir dust,

336, IErisnaubamrung, W., and Takamura, N.
Suitabiliiies cf some Thai hardwoods and coccmut fiber for
manufacturing herdboards by wet and dry process.
J. Jap. Tappi 22, mo, i 154-64 (Mercn, 1968).

Experimental studies are reported of the mpnufacture of hardboard by wet

and dry procees from cocomui (Cocos niciferd fiver and 7 Thai bardvoods.

The Asplund Defitrator process was umed for deficration. Phenolis resin

and paraffin were added to the fiber furnish in amounts of 0,5% for the weot
and 4 % fcr the ary procass, With the exception of twe hardwoods, all raw
materials examined yielded hardboards meeiing the specifications of Japaness
industrial standards. Boards from coconut fiber chowed outsianding flexidbility
superior to that of wet-process nardwood bcards.
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337. Yeravanamurci, D., ~aravanar, P., and Prasac, T.R.). Boards fror coir
waste.
Board Mfr. 11, no. $:102-c (Sep:., 1968,

iXperiments are described in which bailding boards were made fror coconut coir
wvaste. The coir waste was spravecd and/or mixed witk various additives (e.g.
wattle bari: tamnin +fornaldehvde), cold-pressec followed bv hot pressine for
the required time. The boards obtained had satisfactorv nhvsical proper:ies
(modulus of elasticitv, modulus of Tupture, impact resistance, swelling, etc.)
In viev of the encouraging results, large-scale trials are warranted.

338, Yaravaneamurti, D., Ranghunatha Rao, D.!. haravana, P.7.%., loolagud,
S.S.. and Rangaraju, T.S.
Plastic materials for lignocellulossic wastes: utilization of coconut
coir pith.
Indian Pulp Paper 24, no. 1: 57-60 (Julv, 1969).

Studies are presented in which board disks vere made from coconut coir pith on
a laboratory scale using a cvlindrical mould. Board proverties (densitv, modulus
of rupture, water absorption, swelling) were determined as a function of
Pressing temperature and pressure. Tenperatures of 150-160°C and pressures of
140 kg/sq.cm were found to be optimum. The influence of tempering in

cashevmut shellliguid was briefly examined.

339. Shiroalkar, M.M., Jain, R.K., and George, J.
Fire-resistant building boards from coconut piwh.
Cils Oilseeds J. (Bombay) 18, mno. 7:13-14 (196¢¢) .

Fire resistant lightwéight building boards suitable for insulation anc as expan-
sion joint filler are produced from unretted coconut pith by felting with wood
fibres or bananz stem fibers.The pith is wmixed with palp and water to give a 34
slurry, the pH is adjusted to 4-5,a paraffin vax or resin-paraffin wax (83:17)
emulsion is stirred in for 5 min. as a sizing agent, amd the size is precipitate
by adding an alum solutionm.

340. liadinoto, R.C.
Coconut husk is a new raw material for board production in copra
producing countries.
South Pacific Commission. Tech. Inform. Circular No. 25: 1-10 (July, lo57).

In Indonesia during 1951 plans were drawvn up to start Producing hardboard
Lo meet the increasing demand for sheet materials necessary for housing.
Coconut husks were chosen as the raw material. In East-Java, a pilot rlant
with a production capacity of 3,500 tons of board annually was erected.

The German C.T.C. process has been chosen because it aprpears to be
economical for medium and evern small-sized uits. In addition it is suited
for producing a great variety of boards.

34l. Tropical Products Ins-itute.
Attempts to use ccir dust in the prevparation of building slabs on hardboard
Tropical Products Institutes, Report no. G. 35 (1968).

Coir dust of two distinct particle size distributions were mixed with

cement in ratios from 1:1 to 6:1 cement/coir dust +hich onlv produced
concrete of load-bearing qualities when extra water was added to the coir.
The cerent faction was then increased to vhat was considered uneconoric
levels before adequate concrete was produced. llon-loadbearing panels of

40, 60, 70 and 80 lbs/ft3 were also produced but twith difficulty., Hardboard
production required both excessive pressures and resins and was also con-
Sidered unpromising.
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Coffee nhusks

342, Tropical Products Institute.
rianufacture of particle board from coffee husks.
T?1 Rennrt no. 15/43 (L963). ép.

Particle boards (1.5 thick were prepared from coffee nusks, from 2 mixture of coffee
huscs and cotton seeds, and from a rixture of coffee husks and groundnut shells. (T
resin in varving amounts was used as a binder. The material was formed into a mat
anc pressed at 140°C for 10 min.at pressures rangine from 30 to 300 psi. Increased
resin content and increased demsitv both resulted in improved board strencth and
water resistance. Boards containirg 137 resin and having a demsity of 1.1 g/cu. cr
exceeded the Britisth standard minimer strength. !dxtures of coffee husks with other
vaste materials gave boards of lower strengths than coffee husks alome.

Corncobs
(see also abstract no. 255)

343. Demirel, T.
Acid-treated corncob construction material and method of producing same.
U.S. patent 3,301,800 (Jan., 1967).

A process of making wallboard or the like construction board comprises contacting
a batch of corncobs with a phosphoric acid solution of 20-307 concentratior at 80-
117°C, withdraving the phosphoric solution from the digested corncob" product, re-
ducing the particle size of the corncob product to a fine texture, mixing the
fine-textured product with a resin-forming liquid, shaping the mixture, and curing
at elevated temnerature. The resin-forming licuid includes furfurvl alcohol

.spent sulfite liquor, and phosphoric. acid.

344, Fattah, A., and Rahman, S.M.F.
Studies on the thermal and electrical insulation properties of boards made
from waste materials indigenous (to Pakistan).
Sci. Ind. (Pakistan) 4, no. 1 : 31-40 (Jan., 1960).

Studies of the thermal and electrical properties of boards made from waste material
(jute sticks, jute cutting waste, corn husk and sawdust) indigenous to Pakistan are
reported. The waste materials were mixecd in various combinations and proportions
with a PT binder and pressed at 1800C and a pressure of 800 psi for 15-20 min. Most
boards obtained showed thermel and electrical insulation properties comparable to
those of commercial boards.

345, a0, Ramachendra, K.
Utilization of corn-cobs for manufacture of plvwood.
Indian Forester 91, no. é: 405 (19€5),

Insulating-tvpe building ooards are made from corn-cobs bv cutting the cobs into
transverse sections of required thickness and forming the sections intc a slab
covered on both sides tvith & veneer. The product obtained is lighfer and cheaver
then ordinarv plvvrood.

Cotton stalvs and cottor seec hulls

(see also atstract no. 235, 2(&: 270: 342)
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346. Mahlavi, E.
Economic and techknical aspests cf harvesting cctton stalks
for the production of pariicle board.
ID/WC.83/11. UNIDC Expert Working Group Meeiing on the Pro-
dustion of Pozels from Agriculiusal Residunes, Tienmna, 14-18
Dec., 1970. 7 p.

Cotton stallts are used for the production of particle voard a% &
plant establiched on a 5,000 acre facm near Gorgan, Iran. & brief
description is given not cnly of metheds for narvesting cctiton
stalks, as indi.cated by the heading, dut alsdo ol siorage procedures,
and cf the manufaciuring process used at the plaz=t. Since boaxds

nade f=oz coitton sialks show a dazk brewn cclor and moderate strengta,
at least fif+iy percent of the stalks are substituted for popiar

chips *o improve appearance and physical properties.

Flax 21 hemp ghives
(see aisoc abstract mo. 255; 259; 264; 270;287;292 )

347. 3Barthel, R.
Ttilization of by-product flax shives for fiber boazds.
Tese—forsch. u. Textilteck. 12, no. 11: 534-47 (Nov., 19€1).
(Gez.)

Flax shives comstitute about 37% of the harvested yield of the flax
?lant. ZIxperimen:s have demonsirated that fiberboards with satis-
factory properties comparable to those of wsovd=-particle and wood-
-fiber boards can bte made from this agricultural waste. The mamu-
facturing process includes sorting and cleaning of the flax chail.
rressure-steaning, defibration in a disk mill, sheeting of the
poocessed shives by a wet process, and m>lding in 2 hot-pTess with
er without additicn of PT resin adhesive into fiberboards ranging in
density from less than C.25 to 1.0 g/cu.cm.

348, 3Bentsianova, I.Y.. Veksler, C.M., Maxkov, L.R., Melamed, S.N.,
exd Petrienko, P.M.
The manufacture of woode-particle board from hemp scuich.
Derevoobradat. Prom. 14, mo. 4: 9-10 (april, 1562). (Russ.)

A doscripticn is giver nf a marufacturing proce3as for wood-particle
board from wood alone, wood and hemp (and/or flax) sczusch, or fzom
scutch slone. In the case of mixed boards, the intermal layer is
pacde of wood particles, the ouiside layers c¢f{ hemp scutch cleaned
of fivers and dust. UF or PF resine are used as binders, and the
boards &xe mouldedat 135-140°C and a pressure of 14-20 kg/sq.cm.
Me process is to be introduced shorily at one of the large furni-
ture plants of thne Ukraine.

549, Eisnex, E., and Eolejbk, M.
2uilding board frcm flax and hemp fiders.
Drevo 13, no. 12: 356-60 (1958). (Pol.)

Bxperiaental boards ware prepared fron flax and S$% UF resin binder.
The mixture baving & moisture ccnteat of 6 % was pressed 2% 160°C
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for 6 zin. 'The demsity cf the bdozxdc was C.60-0.65 g/cu.czm.
Boards of lesser density (e.g. 0.16 g/cu.cm) cau be produced as
well, Hemp ‘ioers reqguired only 7.35% dinder. Ls compazed wiia
wood-particle voard, boards frox {lax and hemp aTe mcTe econcmiczl,
but shov mucu kigher swelling in water,

35C. Trrackowiax, 4., 2né lLawniczak, M.
The effect of the waterprooling impregncting agent GSE-10 on
some properties of flax waste boards.
Przenysl Drzewny 12, no. 11: 8=9 (Nov., 1961). (Pol.)

4 new waterprooling agent developed st the Institute of Wecod Tech-
nology in Poznan was found ¢ reduce ihe hygrosconicity of flax
waste poards by 0%, their swelling by 40%, and o increase their
bending strength markedly.

351. Gradovich, V..
Prospects for the expansion of the manufacture of comstzuc-
tional boards from flax was<se.
Proizv., Stroit. Izdelii iz Plasimass, Sb., 19€3: 73280. )
Russ.

4 process for the manufacture of insulation boards frog flax chaff
is descridbed. The czaff is beaten to a freeness of 14 SR, sized
with a rosin-peraffin size, and mixed with 0.2% of a fungicide
(Ra28iFg). The fibrous suspension (consistency of 1-1.2%) is fo-med
intoc shee<s, and the sheets are pressed and dr.ied. The finished
products have 1 specific gravity of 0.18-0.22 g/cu.ca, 3 bending
strengtk of 6-12 kg/sq.cm, a 2-hr maximum water absorption of 20%,
and a heat conduciivity of 0.L47 kecal/m/hr/°C.

352. Hadnagy,J.
Ixanination of some prollems in flaxboard provduction technol-
ogy.
Paipar Iutatdsok, Vol. 2: 77, Budapest 1964. (Beng- )

353. Xlauditz, W., Ulbricht, E.J., and Kratz, W.
Production and properties of ligotweight wood-shaving boaris.
Bolz Roh-u.Werkstofs 16, no. 12: 459-66 (Dec., 1958). (Gex.)

Pazticle boards having densitiec of 0.3-C.5 g/cu.cz were prepersd
from softwoods and nardwoods, and from flax s<raw. Aabout 6.9% UP
Tesin was added as 2 tinder. The boards showed sirength properties
that made then appear suitable for various commexcial applications.

¥54. Kolosvary, G.
Increasing the water resistance of wood-particle and hemp
wvaste board:s by preliminary thermal treaitment cf the particles.
Fairpar 15, no. 23 46-9 (1965). (Bung.)

Hemp waste and poplarwood paxrticles were heated o 160, 200, 210,
and 235°C by means of a siream of ho: gas. Particle boards made
from <the pretreated meterials showed lover water abscrpiion anld lcwer
thickness swelling after moaikting in water or after eXposuUTe TU RUDET~
satuzated water vapor for 10 days than boards obtained from unirsated



materials. Stirengin properiiss, however, were tne same w.ih |
board.

193, Lawniczax, M., and Raczkowski, J.
The paycical ana amechanical properties of boards from flax waste.
Derevooorabat. Prom. il, no. .0: 27=8 (Oct., 1362 _Russ, |

Building boards from f{lax shives are produced .n Poland in twc densiiy ranges,
200-70C and 30C-4CC kg/cu.m., the latier being used as lnsu.2%i0n paneis.

After thorougr cleaning the shives are [ormed 1nto DOZTCs using 3 +hermosettiing
UF resin as a binder. The water absorption of flaxboard 15 iower ihan of wood-
particle boar and can be further reduced Dy the addition of 2 recently developed
water-proof '~ - agent. The elasticity modulus and bhencing sirengi- are ccararzble
to those of ~cod=-particle board of tne same densiiy. The speciat advaniages of
flaxboards are their high themmal and sound=-insulatlng properties.

356, Lawniczak, M. and Raczkowski, J.
Particle boards made frow flax and hemp shives.
Drvna Industrija 14, no. §/10: 135=46 (1963) (Croaz.)

The process used at the Vitasicama mill in Poland for the procuction of particle
board from flax and heap waste .5 described in scme detail. Dusti and fibres
amounting to about 25 4 of the raw material are removed pneuma:ically before mixing
<ne shives with urea-formaldehyde resin and a waterproofing agent. The mixture
having a moisture content of 12 % is then formed into a ma: and pressed at
140~150°C, The pressing time depends on the thickness and density of the board
(e.g., 14 min for a 20-mm board of 500 kg/23). For use in structural applications
and furmiturs, boards with a demsity of 700, 600, and 500 kg/m’ are produced.
Minor quantities of lighter boards (30C and 400 kg/m3) are also produced yielding
e« suitable iazolation material . The physical and mechanical properties {water
.absorption, thickness swelling, modulus cf elasticity, hardness, thermal
conductivity, and sound-absorbing properties) of the hemp boards compare well
with those of oocards made from wood.

357, Mestdagh, M., and Demeulemeester, M.
The manufacture of phenolic-resin-bonded flax-particle board
for the cons*truction industry.
Holz Roh— u. Werkstoff 28, no 6: 209-14 (June, 1970). (Cer.)

The si=uciure, chemical composition, and mechanical strength of flax shives and
fiax boards were ccompared with ccrresponding properties of wood-particie boards.

No significant differences preventing the produciion of phenolic-resin-bonded
flaxboard were cbserved. Two types of board, either with or without the

addition of supplemecntary caustic soda, were procuced both meeting ths snecificatio
of Cerman Standard DIM 68 761.

358, Narzyanamurti, D., and 8ingh, J.
Note on nardboards from linseed fibTe.
Indian Pulp Paper 17, no. S5: 302 (Nov., 1962).

Linseed fibers were pulped with varying concentrations of NaCH, defibered 12

a Condux mill, and pressed into board. Difficulties encountersd in the defidration
of the long-fibersd material were eliminated by cutting the linseed fibers to
shorser lengths. The properties of the tempersd boards proved to be satisfactory.

359, Nico, R., and Cremaschi, J.

Quebracho tannin-formaldehyde adhesive for particle doard,

Rev. Soc. Quin. Mex. S, no. 3: 58103 (May 19€1). (Span.)
The manufacture of particle board from poplarwocd and flax fibers using Quebraclo
tannin-formaldehyde adhcsive as a binder reculted in a board with properties
gpproximeting Or superior to these of similar boards using UF rasin adhesives. The
cost of tne %tannin-fcrmaldenyde adhesive is less than half of thset of UF resin
adnesives.
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50C. Pietrzykowski, J., anc lawniczaxk, &.

Uilization of f.ax waste for ine productiion of insulating
boards.

Przemysl Wiokienniczv, 1962, Ne. % (Pol.)

361, Sinek, <.
Linex poards Zrom {lax waste.
Pech. Nov. §, no. 48: 5 (1361, (Czech.)

4 plant for the manufactuse cl builéing poazds from flax wastie is ,
undes consiruc:ion in Vesela, Czechoslovakia. The manulactuzing

process 1is cescribed, and tne appiications ol the Linex poards in
constructions are discussed and illustrated.

362. Skory, H.
Methoa cf imrroving some physical pcoperties of flaxpoaxd.
Przemysl dzzewny 20, no. 1: 12-13 (Jan., 1969). (Pol.)

The possibility ol improving the water resistance of flaxbdboaxd by
incorporating a special paraifin emulcioz into +he fibrous material
was ipveetigated. I¢ was found thas Yoth water absorpiion and
swelling in water decreased considerably with increasing paraliin
corntent of ihe boards. Optimun values weTe obtained with btoaxds
coptaining 0.7% of the water-prociing agent. TFurther increasing
+he parafiin content ~esulted iz products of lower gtTengti.

363, Skrigan, &.I., Shishko, 4.X., and Tleskin, G.V.
Utilization of pinewood stumps and fliax fivers for the maru-
facture of thermal insulation panels.
Vestsi Aikad. Navuk Delarus. S5.S.E., Ser. Piz.~-Tekk. Navuk -
no. 1: 89-93 (1658). (Russ. )

The addition of 25% flax fibers to stump wood imprcves the strength
properties and increases the hardness of insulation bcard. Joint
beating of wood and flax fibers is reconmended. The properties

of the board comply with siandard requirenents.

364, Swidersiki, J.
Pechnology of flaxboard marufacture. i
Holz Roh- u.warkstoff 18, mo. T: 242-50 (July, 1960). (Gex.)

mhis is a well-illusizated description of the technology of flax-
board manufaciure, in pazticular of the facilities and cperations
of a Tecently constructed mill in Poland. Compared vith the manu-
factu=e o wood-particle boa>ds, the processing of flax shives
requires no chipping; Iuck less drying pcwer; nc press foIms; and
no metallic pallets, dut on the other hand better cleaning; more
careful moisture coniTol; twice as much prelforming pressure; and

& mo>e rugged hot-press design. '

365, Tombsek, L.
Yiax shive particle boaxds.
Drev. Viber 15, no. 6: 49-54 (1962). (Czeckh.)
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Verbestel, ., ani Lozmb-oum, .

Pa—tic.e poards from flzx. Part I. Utilizaticn cf agzicul-
su-el by-products. - Pars -=., Tndustrial experience in tne
use of flax straw for the manulfacture o7 pazticle boards.
FAO/ICE,/204RD COR3/Paper Z.1t. Piberocard aad Parszicle 3ocard.
Report cf &n Intermational Consu.<ation on Insulation Joars,
Eardboard, and Particle Board, Geneva, 1957,

The fizst pazs of this conference paper deals with the availability
and utilization of agTiculTural dy-producss. especially of flax
straw. In %the second part, <the industirial experience ir tbe manu-
facture of flaxpoardis gained in +the couse of more than 20 years
ia reviewed.

367. Wielexco Ltd.
Flaxboard production in Belgium - The new Wielexco wmill.
Board 4, mo. 12: 286=9 (1961).

Grasses
(see also abatract no. 255; 316)

368, Karayanamurti, D., and Singh, K.
Fote on hardboards Irom Kans grass (Sacchmng lpontancu.m).
Indiar Pulp Paper 17, ro. 5: 301 (llov., 1962).

Hardboazds of satisfactory p-cperties were made experimentally {rom
Zans grass (Ekra) by pulping the grass with caustic soda (0.05 and
C.5%), lime (0.1 and 0.3%), or plain woter, all mixed wvith the gress
in a 1:20 ratio and boiled for 2 hours. The 0.3% lime treatment
preduced the best board with a medulus cf zupture of 543 kg/sq.cm.,
but gave the lowest pulp yield (45%).

365. Neraywnamuzti, D., and Singh, J.
Boards from Phragnites karka.
Inaian Pulp Paper 17, no. T: 437 (Jaa., 1963).

The manufacture of thermodyme disks, chip boards, and fiver boards
Zr-om Phragnites kerka material and the properties of ths products
are descrived. The chip bcards (1C% UP Tesin) had a density of
0.565-741 g/cu.cm. and a tensile stTength of 73-100 kg/sq.cm. Eigh-
-gtrength fiber boards weo-e produced fTom Ca(OH) -cooked pulps,
while boards with good moistuze Tresisiznce were produced with NaOE
cooking. 0il (linseed) temperins improved both properties consid-
erably, moresc than simple oven tempering.

%70, Singh, M.M., Rana, R.S., and Sekhar, 4.C.
Pressed boazds from Ullas grass (Thezida arundinacie).
Tndian Pulp Paper 19, no. T: 443, 4457 (Jaa., 1965).

Tlla grass wa:c processed (chopped, screened, scaked, steamed),
jefibered ir an isplund defibrator, washed, and the wet fibers
pressed into fiberboard at 25 kg/sg.cm. for £ min. Tae board was
subsequently dzied at 130°C and a pressure of 31,7 kg/sq.ca. foz
two hr. <rength properties of the boards cbtained compare faver-



ably w~i1in those ol commercia. fiberpoards, The effect of stearing and
def.bering time on ihe voard proper<ies ars discussed,

uroundnut shells

(see also abstract no. 264,.292, 342)

T, Chittencden, A.Z., and Talmer, E.R.
The produciion of particle doard from groundnuti shelle.
Doard 5, no. £&: 102-105 (1962).

Single layer perticle boards vere produced experimentally using groundnut shells
and urea-formaidenyde resin., The range of s<irength characteris:ics from the
several densities and resin content levels were culte wide. Very fine particles
(pagsing & BS 22 mesh sieve, C.0275 inch aperture) Jere excluded ar they used
excessive resin. 4 board of about 40 lbs, per cu. fi. was chosen at a iypical
sample. Pressures used to produce boards of densities from 35 to 50 lbs. per cu.?
ranged from 160 to 580 los. per sg.m. The boards were found to be difficult to
sand but this was zaid <o be soluble by making a 3-layer boerd. Ctherwise 13

was workable with ncrmal tools. A cost summary i1s included based on West Af=ican
prices. Samples were compared witn BS2604:19€4. Data are tabulated by resin
content and density for various characterisiics.

372. Chittenden, A.E., and Palmer, E.R.
The productioz of particle board from groundnut shells.
Board 7, mo. 8: 1B3-7 (Aug., 1964).

Particle boards were made sxpcrimentally from groundmut shells. The fraction
of shells —etained on a 3/l6-inch sieve was used as the core and an equal
weight of the fraction which passed through the sieve was used as the surface
layers. The effects of different resin formulations, modifications of the
manufacturing technique, addition of fungicides and wex, and other parameters
were investigated. The tests were conducted on doards having a density of

0.64 g/cu.cx and containing 8% UT resin. Variations of manvfecturing techbriques
and caoanges in resin formulutions had little effect on borrd sirengikh. However,
pressing without a frame resulted in boards of better strength properties

than when using a fraze. The most effective fungicide tested was Na-pentachloro-
phezate. The addition of wax imprcved <he dimensional stability of the boards
when stored at high mumidities, tut had only litile effect on water absorpiion
when the board was immersed in waisr.

373. Chittenden, 4.E., and Palmer, E.R.
Particle board frcu groundmut shells.,
Boara 3, no. 3: 75=82 (March, 196%).

Investigation of the full-scale plant production of particle board from
groundmit shellc chowed tha: a conventional plant cesigned for use with

wood particles required modification, perticularly in the methods used for
removing exiranecus ma.erials and cdust, and irn eliminating processing steps
where groundmut shells could be reduced to powder. Details of a plant taking
“hese factures into account are presented. Bcards nrodiced were +esied {or
Ftrength, water absorpiion, aging sffects, etc., and the results are tadlulated.
Tungsten carbide-~iippsd saws were required to trim the boerds. The cconcmics

of utilizing groundnut shells for particle board manufacture are discusaed.

374. Digard, R.
Particle toards from groundnut shells.
Cléaginezx 22, no. 6&: 40%~7 (June, 1967) (Pr.)

Attempte have Irequenily be made ‘o utilize the g.'oundnut shells, which
constitute up tc 25 % of the weight of the total nuts. This article descrides
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the quite successful manufaciure of particle board. Alter shredcing,
removing of dust and cleaning, the particles are mixed wiid 2 thermosetiing
resin, ané then pre~formed. Hot pressing 15 dore continuously. The bcarde
obta-ned show satisfactory sirength proverties and are highly resisiant 0
termiies and moulds. A board faciory needs an annual supply of at least
2,50C tons of shells.

375. Jain, N.C. Gupta, R.C., Bzjaj, S.C., and Singh, D.D.
tilization of groundmut shells.
Indian Pulp Faper 18, no. 8: 477-80 (Fab., 1964).

Results of investigations on the utilization of groundmut shells for hardboards,
particle boaras, and building boa—ds, and as & filler oxtender in synthetic
resins are presentec.

376. Jain, N.C., Gupta, R.C., and Jain, D.K.
Particle boards from groundnut shells.
Indian Pulp Paper 22, mo. 6: 345-6, 359 (Dec. 1957)

Laborztory experiments on the manufacture of particle boards from groundnut

shells are reportecd. The shells were freed from dust, sprayed with suitable
resine, formed into a mst, cold-pressasd, and taen hot-pressed, ¥o sizing

agents (e.g. paraffin wax) were added. The time and temperature of pressing
depended on the type of binder used and the thickness of the board. The

physical properties (modulus of rupture, iensile sirength, water absorption, etc.)
of the boards were satisfactory, except water absorption which was rather high.
Data are tabulated.

377. Tropical Praducts Institute. :
Notes on the design factors in the production of a particle board plant
to utilise groundmut shnells.
Tropical Products Institute, Report no. 29 (1962).

Jute sticks
(see also abstract no. 259, 264, 270, 287, 344)

378, Banerjee, S.P,, and Sahz, P.K.
Particle board from jute stick,
Comtribution o the Anmual Report of the Technoiogical Research
laboratories for 1962-63. Calcutta, Indian Central Jute Committee,1564. 4 p.

The manufacture and properties of particle boards from jute sticks are
described,

379. Far Ezsiern Economic Review,
Hardboard from jute sticks.
Far Eastern Economic Review 36, no. 8: 424 (May 1962).

India has begun procducing hard paperboard from jute sticks at iwe

Calcutta paper mills., The board is claimed to be & superior quality producs of
nigh bursting and fclding endurance, suitable for making dox-boards. The
marufacture of buiiding beard from jute sticks has not yet been considerec.

380, Narayanamurti, D., amd Kohli, R,C.
Boards fromx jute eticks.
Board Manufacturs 4: 122-2 (May 1961).

381, Narayanamurti, D., and Singh, J.
Plastic boards from jute sticks.
Board Mamufacture 5: 199 {(Nov., 1962),



3820 s‘hlty Po Lo, and Ba.sa-k' K. Ko
Asthalied roofing meterial from jute s<ick.
Jute Bull, 27, no. i: 8-5 (April, 1964),

A bcard made from about 52 % Jute stick pulp,4d % waste paper, and ¢ % hosierv
cutiings was recently developed by the Technical Research laboratories of the
Indian Central Jute Commititee at Caicutta. The quality of the boaxrd, eirther
untreated or afier dipping in hot aspnalt, compared favourabtly with similaz
imported boards. Like these, it may be used afier proper surfacing as a
roofing material.

Kenaf

(mee abstract nc. 270)
Migtard stalks

383, Narayanumurti, D., and Kohli, R.C.
Hardboards from mustard stalks.
Indian Pulp Faper 16, no. 6: 379 (Dec., 1561).

Hardboards were made from mustard s<alks using lime or caustic soda as the
oooking medium. The strength properties of the boards were inferior to0 those
of boards mede from jute sticks, and their moisture absorpiion was rather high.
Some of the boards, however, were satisfactory. On the whole, best resulis were
obtained with the lime-cooked material.

Palm leaves and velm fruit stems
(see abstract no. 255; 264; 270)

Papyrus '

(mee also abstract no. 255)

384. Lewin M., and Lengyel, A.
Papyrus as a raw material for the production of insulation
board and hardboard.
FAO/ECE/BOLED CONS/Paper 4.14. Fiberboard and Particle Board.
Report of an Iniernatiomal Consultation on Insulation Board,
Hardboard and Particle Board, Geneva, 1957,

Insulating board and hardboard have been made from papyrus both on a laboratory
scale and in a pilet plant run in Israel. Phrsical properties of the boards wers
satisfactory.

385, Lewin, M., and Lengyel, A.
Papyrus as a raw material for the production of insulatin and hardocard.
Bull., Research Council Israel 6C, no. 3: 181-96 (Aug., 1958).

Insulation and hardbcard were made from Isrseli papyrus having 37.5 % rind, and
29.5% pith. Suitable pulps were obiained by cooking with wazer a: 150°C and a
fiber: liquor ratic of l:l, and subsequent refining in disk refiners. The

refined and screened pulp was sheeted on ar Oliver forming cylinder st 10 f.p.2.
and dried at 165-17C°C in a Coe drier to give insulation beard. Por the manufactuw
of nardhoard, the wet mat was hot-pressed g2+ 200°C and 100 kg/sq.cm for

§ min. The boards met Britiah Standard specifications.,



Peat

386, Lisb*van, I.I., and leskalkin, G.V.
The mechanisr of guality improvement of peat neat-insulatich
boards by <thermal i{reatmenc.
Izv., Vyesnikh Uchev. Zavetenii, Sirocit, Axkhiteki. S, no. 9:
61-66 (1366). (Russ.)

The poesibility of improving the guality of insulation boards mode
{ror peci of low degree ¢l decomposition was studied. Bcards pre-
pared by the standard wet process were subjected ¢ thermal ireati-
ment DY heating them under atmospheric pressture or reduced pressuce
for up to 2 bhr at 100-200°C. The 24-br water absorption decreased
with increasing temperature and time of treatmenz. 4fter 2 iar.
treatment at 160-1809C, water absorpticn was recduced from the irnitial
337% to 70-75%. As shown by chemical analysis, tle improvement was
due to decompositior cf hydrophnilic peat componerts (pectins, hemi-
cellulcses, fulvic acids, etc.) ard, evidently, <c the formation of
new cherical bonds as 2 Tesult of decomposition. Tge recommended
temperature and time for heat treaiment axe 170-190"C and 1.5 2 hr.

387. lMilukas, 4.
Use of vibration fcr manufacture of insulating voard from
pett.
Mokslas ir Tech. no. 1: 25-6 (196€). (Lithuanian)

Board prepared from peat by pressure is not homogeneous and has poor
mechanical properties. The use of vibration in fozming of pea*
board improved its mechanical properties, decreased its water
absorption, and slightly increased its density.

388, Skrigan, 4.I., Shimanskii, V.3., Zhuk, E.4i., and Shadurskii,
P.d.
Utilizatior of peat cf lov degree of decompozition for the
wanufacture of duilding boards.
Ehim. i Genezies Torfa i Sapropelei, J4kad. Heuk Beloruss. 3SR,
Inst. Torfa, 1962: 249=52. (Russ. )

Peat, with a 20-25% degree of decomposition, was pulped bty the NSSC
process for 5 hours at 120°C, and the pulp obtained was used for
the manufacture of reet insulatior boards. 3ecause of dewetering
difficulvies, kigh amcunts (65 and 95%) of fibezized wocd kad to be
added tc the peat pulp. Results of sirength tests indicated thas
the density and mechanical strength of the boards increased with
increasing amount of peet pulp. DBoards conteining 5% peat puly bad
& bending strength of 169 kg/sq.cm, tkose contaizizg 255 2ad a ben-
ding strength ¢f 230 kg/sq.cm.

389, Volkov, B.P., and Maizenoerg, M.M.

The utilization of peat in the zanufactuse of wood-particle
board.

Torf. Prom. 40, no. 61 28-9 (1963). {Russ.)

Investigations at the Kalinin Institute of Peat dcmonsirated thet
peat, contalining a large fraction of humic suzstances, when peptized
with BaOE solution, bas good properties as ¢ binder, especially when
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& szall amount of resol resins is added to *he composition. The
preparation of the tinder is described. Thne liquiéd binder, con-
tairing 23% solids, is added in an amount of 215 kg/cu.z. wood-
-perticie bocard. The streagth DToperties of <the boaras and their
water resistance comply with standazd Tequienents.

390. Wochenblatt fiir Pepierfabrilkation,
Peai, a noteworthy rav material for the board industry and
hardiboard manufaciure.
Wochbl. Papierfadr. 92, mo. 1: 4-5 (Ja=z., 1963), (Gez.)

The coste irvolved in obtaining and processirg peat so that it can
be used as 2 rawv meiterizl in boa=d menufacture are outlined.

Ramie

(see abstract mo. 270)

2pe strav

(see also 2bstract no. 292)

391. Kilanowski, W.
Bconomic and technical &spects of the processing of rape siraw
into particle boerds.
ID/WG.83/13. UNIDO Evpexrt Vozking Group Meeting on the
Production of Panels from dgricultu=al Residues, Vienna,
14-18 Dec., 1970. 16 p.

(see abstract no.269)

392. EKontek, V., and lewniczak, I.
The utilization of rape straw in the nanufacture of insuvlation
board. '
Przeaysl ¢rzewny no. 10: 16-18 (1955), (Pol.)

Preliminary experiments showed tha* the quality of insulation board
nade Irom sawdusi, shavings, and reed is improved by the addition

of rape strav. 3Boaxrd containing rape fibers has 2 lover watier ab-

sorptlon and reduced swelling.

393. Llampert, H.
Modification of the properties of hare fiberboards through
unidimensional shaping.
Zellstoff u. Papier &, mo. 10: 378-80 (oct., 1959). (Gez.)

The strength properties of low-quality hardboards made from IEpe-
“8<Traw can be improved by Appropriate aftertrestment vith wates,
hozt, and presgure. Rape-strav fiberboazds werTs stored in vater
of 17°C for 1 to 230 mir, the treatment increasing the ncisture
content to $-24%, and then P-essed in a laboratory hot »>e2s at
195°C and 40 kg/sq.cm. for 12 min. Bending strength increased by
about 25%, vaersas board thickness decreased Zrom 4.5 t0 3.5 mm.
Best resultc wvers obtained at 15% moisture content.
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394, Lampe-t, EH.
Maaufaciure of fiberboards fion rape straw.
Bolztechnol. 1, mo. 13 15-22 (Juiy, 1960). (Gez.)

i detailed description is given of the manufacture of fibervoaxd
from rape Eirev, including handling, clieaning, end chopping of theo
raw material, pulping by the Asplund-Defibrator pgocess a:z 175-780C°C,
refining to 11-34°SR, and hot-pressing &ac 180-495C and a finsl
pressure of 40 kg/cm2 for 18 min. The effects of scme operating
veriableg or thickmess swelling and dending strengih were investi-
gated. In addition, the morphological a&ad chemical characteristics
of rape straw, and *he changes of chemical composition during
gtorage are reported.

395. Wouk, M.
Properties of rape siraw board produced in Poland.
Bolztechnol. 6, mo. 1: 64=T (Feb., 1965). (Gez.)

Rape stzav wvas gubstituted for flax on an experimentzl basis ir &
commercial particle board manufactering line in Poland. Boards
with & denzity below 0.6 kg/cu.cz showed high thickness swelling and
water absorption, and were fourdé to be unsuitable foT use in fucnie-
ture. Boardc with a dansity atove 0.6 kg/cu.cm had & bending
strength somewhat lowver than corresponding flax shive poards. Other
properties of ihe boards, such as thermal conductivity, fungal
resigtance, screw holding pcver, and workability were sscisfactory.
Disadvantages of using Tape straw include higbk bindeZ conzunmpiion,
lack of abuniance cf Iaw material, and difficulties of storing rTepe
strav vithout decay. ,

Reeds
(see also abstract 2o. 255. 2643292 ; 392)

396, 3Badanoin, G., snd Oradeanu, T. :
Ttilization of reed Tesidues for particle-board panufacture
vith synthetic binders.

Celuloze hirtie 7, r=. 33 103-7 (March,1958). (Rom. )

Compinuted —eed wastes, ~emaining after acid treatmert for produce
tion of furfu>al, &Te seutzalized, dried %o 6-40% meisture content,
and mixed with 6-10% UF resin binder &nd 6% paraffiz. The material
is then pressed into boards at 140-150°C and¥10-15 kg/sq.ca foT 10-
-20 min. The resulting particle boeris naving & density cf C.674
g/cu.cn aTe claimed to be compazable in properties to toards made
{rom wood. Some data on the congumption of water, heat, and electric
energy are given.

397. Podercwicsz, G.
Piberbosris froa Treed.

Przeglad Papieraiczy 14, 3o, 4 1256 (4pril, 1958). (Pol.)

338, Euainski, L., anéd Werte, XK.
Light panels and thelir manufacture.
Pol. pat. 39,112 (april 10, 1956). (Pol.)




light panels or tiles for use in comstructions &5 & heati- aad
sound-instlating material are made from stemes ani leaves of reed.
The manufacturing mezhod consists of packing sitraigntened stems

ancd leaves into alternating crosswise and lengthwise layers, im-
pregunating the material with a binder, and hot presesing ipto pulti-
-ply sheets of various hardness end thickness.

395, EKolesnikov, E.d&,
Properties anc utilization of povdered reed wasties.
Kkiz, Pereradotke Drevesiay, Sb. 30: S=6 (1963). (Russ. )

Morphological wnd chemical analyses were madc of powdered reed waste
obtained {rom a reed-processing board z=ili. The waste consisted of
7.4% fibvers, 46.2% fine particles (0.1-2.5 zm), and 46.4% Qus*.

The material was used for the manufacture of insulation boazic
containing no binder. The experirental boards were of stancard
quality.

400, Mud~xik, V.I.
feed processing plants.
Bumazh. Prom. 35, po. 8: 6-~10 (Aug., 1960). (Buss.)

Various »eed-prooessing plants are under construction in zegions
of the USSR where reed is abundant. The ;lant at Astrakhan will
produce large amounts of semichemical pulp, board and corrugating
medium, and 5 million sq.n. of building dboaxrd. 4 description is
€iven of mechanized harvesting and transportation of reed, pulping
processes, and dboard mannfacture.

401. Narayanamuxrti, D., and Singh, X.
Utilization of dust from reeds of Ochlandra travancoTica.
Indian Pulp Paper 17, no. 8: 487, 489 (TFed., 1963).

Reed ejects from 20-mesh screen wers used for the exparimental
aanufacture of particle doard, fiber doard, sawdust board, and
thermodyne disks. The particle boards were bonded witk PP resin
at 150°C and a pressuve of 26 kg/sq.cm for 12 min. Por the produc-
tion of fiderboa=ds, the rav material vas cooked with lime oT

NaOE, fiberized, and pressed at 52 kg/sq.cz and 160°C Zor 25 =mia.
The sawidust boazds wers prepared from 4 Rixture of reed dust an
"activatore”, e.g., 3hellac. Most of those boazds bad sasisfactory
strength properties.

Rice husks and rice strav

(see also abstract nc. 264; 412)

402. Chittenden, 4.E., and Plaws, 1.J.
The use of rice hulls as aggregeie in lightweighi concrete.
Tropical Science 6, no. 4: 187-199 (1964).

Rice husks can be used successfully as an aggregate in the prepa-
Tation of lighiweigktt concrete. Por non-load bearing internal
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partitions, it is sufficient %o press ihe mix by Land, but when
the conc=ete is to be used for loed bearing outdoor siTuciures,
then ihe mix mus* be compressecd during setilag and the concrete
rendered. The cement/zusks ratio wae verzied from 2:1 to 10:1
corresponding <o a demsity range oI tae concrete of 25-115 ld/cu.
£¢. I: appesa=ed that with 2 deasity approaching 100 lb/cu.ft tne
concrete had sdequaie streng<th for most structural purposcs.

403, Guha, S.E.D., Mathur, G.M., Gupta, V.K., aad Sekbar, &.7.
Insuloting board from Tice Strav.
Tndiar Pulp Paper 19, mo. 10: 633, 635 (April, 19€5).

Insuleting boards were produced on a lab scale from zice straw by
tbe Aspluné process. Test results indicate that boaxrds with satis-
factory properties can be manufactured from <rhis raw materiel.

404, Irzdustrisl and Engineering Chexistry.
Tecpan - & nev "home-~grown" bullding material will solve
South Korea's housing problems.
Ind. Eng. Chem. 52, no. 41 26-94 (april, 1960).

Studies are described of the manufacture of building boaxrds from
rice straw using sodium eilicate as a binder. Panele of verying
thickness and sizes can be produced. The material is light but
structural streagtk is high. It is resistant to vermin and moistuTe,
and has insulating and sounc-proofing qualities.

405. Institte of Wood Technology.
Investigations on the manufacture of hardboards {rom rice

straw.
Pinal Report no. AE 1-41/0., Institute of Wood Technclogy,
Dresden, October, 1961. 30 p. (Gaz.) :

In the manufacture of hardboard from rice straw, thorough cleaning
of the rav material and careful defibratica i3 essential to the
development of optimuz physical properties of the end product.
Experizental boards were produced on 3 laboratory scale by the ve:
process usiag 3% by weight of & synthetic resin as an additional
binder. After heat-tresatment at 160°C for 2 hours, the boards
exhidited sa<isfactory physical properties complying with standa=d
specifications. Triale on & full commercial ocale gave less satis-
factory resultis, however.

406, Jain, N.C., Gupta, R.C., and Bajzj,S.C.
Building boari from paddy husk.
Board Manufacture 7, no. 3: 72 (1964).

407. Jain, X.C., Gupte, BR.C., and Bajaj, S.C.
Plastic boards Irozm paddy husk.
Res.Ind. (New Delhi) S, zo. 3: 67-9 (1964).

Paddy husk was cooked in the presence of various chemicals under
diflerent cooking conditions. and the material obtained was used
for the production of boards. Cooking with cresol gave t ards of
superior et-engilk while aniline gave boarde of lowest waier apeorp-
«ion. The best results we>e obiained with a cocking tize of 30 mia.
at 195°C and addition of fuzfuraldehyle before preasing. Replacing
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20-30% of the paddy kbusk >y jute sticks and 2ddins 10% phenol and’
or sodiux hypothiosulfate (based on the weight of paddy husks and
jute sticks) resulted in boards of righer strength.

408, Rarayanamarti, D., and Konli, R.C.
4 new extender for adhesives from rice husks.
Kunststoffe 49, no. 6: 269-70 (June, 1959). (Gez. )

Rice=-busk meal and the gel obtained from +the alkaline extract of
rice husks by acldification were found t¢ make excellent extenders
for phenolic wood=laminating resines. The residue from the alkaline
extraction can be used, after additioz of 12-15% pbenolic ceein,

a8 a binder in the manufacture ¢f hardboard from rice husks and
related agricultural wasites.

409, Vasisbth, R.C.
Water resistant composite board from rice bhusks.
ID/WG.89/25. Joint UNIDO, FA0, ECAYE Interregional Seminar
on the Industrial Processing of Rice. Madras, India, 11=1€
October, 1971. 9 3.

In general, rice husks are considered ic be unsuitable for the
productior of particle board due to their high silica conten:, shoxt
fibez lengtih, and low resistance to alkali. Studies carried out
recently bhave demonstrated, however, that satisfactory boards can

be produced from the husks if =« specially prepared phencli-formalde-
hyds resin is used as a dinder. whe rice husks were spreyed with

8% by weight of the new resin, thern formed into a mat, and pressed
at 154-210°C for 8-20 min, Por boards of 1.59 cm thickness, press-
ing times of 7 min at 210°C, or 12 min at 177°C wers found %o be
adequate. Some physical properties of the boards are reported.

Sisal
(see alsc edstract z=o. 270)
410, Xarsyanamurti, D., and Singh, J.

Hardboard from sisal fidre.
Board Mamufacture 5: 133 (Ang./Sept., 1962).

Straw
(see also sbstract no. 264; 310)

411, Britiskh Stramit.
The stcry of British Sitramit.

Bulakul, S.

Economic and technical aspects of the uiilization of coereal
stalks for the production of panels.

ID/VWG.83/10. TUNIDO Bxpert Working Group Meeiing oz the Bro-
duction of Panels from Agriculiuscl Legildues, Vieans,

14-18 Dec., 1970. ’9 »p.
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Bconomic anc technical aspects of the production of straw slabs by
the "S+tramit" process are discussed, including tTansporiatiorn and
storage of rawv materials, reguiremen<s conc.rning straw quality,
manufacturing process, layout of a “Strami<" piant, cost factorls,
properties and applications of the finished produc:, and macketing
problems. The plant established in Thailand uses rice straw ex-
ceeding a certalr length as a raw material. The manulacturing
process is simple and includes pressing of the straw into & contin-
uous slad without the addition of a dinder, covering the faces of
the heated slal with paper liners, and cutting vo size. The panels
heving & thickness of ca. 50 mm show satisfactory strengih proper-
ties, good heat and sound imsulation values, an2 high fire resist-
ance.

413. EKalnin, I.
4 new method of manufacturing tbermal insulation materials.
Kholodilr. Tekhn. mo. 6: 57-8 (1958). {Russ. )

4 process for the mannfacture of thermal insulation panels and
p:ldmd azticles from porous materials, such as wood bark, chopped
straw, and reed is briefly described. TUF resin is used as the
bonding adhesive.

414. Xhomenkeo, Z.S., Otlivanchik, 4.N., Korchagina, I.i., and
Makarova, M.NM.
Ezrdboards from straw.
Stroit. Materialy no.7: 14-15 (1961). (Buss.)

Strav is cooked at 100°C with a 0.2-1% sodium hydroxide sclution
(1iquor-to=-straw ratic of 8~10:1), then is chopped, and beaten to
13=-16 ©SR in a hammer =ill. The processed straw is added in amcunts
of 30=50% to bardboa=d fidbrous stock or in amounts of 10-30% to
insulation board stock. The boards are formed in the usuval way.

415. Maciver, V.J.
Insulating board from waste straw.
Pulp Paper Mag. Can. 53, no. 7: 10%=5 (June, 1952).

The Canadian Bodite process fcr manufacturing insulating board from
socaked, shrecded, and chemically treated straw is described. The
process is continucus, excepting the pressing stage; it requires
pechanical equipment of new design. Bodite boaxd is only ome-thizd
a8 heavy a3 wood pulp board, but shows good fire resistance. Nail-
=holding and screw-holding values are satisfactcry, whereas tensile
strength is somewhat lower than that of wecold pulp boards.

416. Sinclair, G.D., and Sallans, XH.R.
Kew Saskaioon plant produces insulzting board from st-aw and
hardboard from wood.
Paper Trade J. 142, no. 50: 48-5% (Dec., 1$58); Pulp Paper
Mag. Can. 59, mo. 12: 106=-10 (Dec., 1958): Paper Mill News &1,
no. 50: 10, 12, 24-5 {Dec., 1958); Can.Fulp Paper Ind. 12,
no. 2:28, 30, 32, 34, 36, 38 (Feb., 1959).

The first mill in Cazada to produce irpsulating board f{rem straw
pulp is described. 3Because of the possibility of a straw shortage



during drought years, wood czn be used as an aligTmetive raw ma-
terial.

¢57. Wisriak, J., Lauterbach, 4., and Vergarsz, P.
The possitle use of wheat s+traw &nd red mace fcr the manu-

facture of acoustical tile
Tappi 45, no. 9: 226-304 (Sept.. 1362).

The possibility of manufacturing insulating board, especially acous~
tical tile, from wheat strav and Ted mace {Typha azgustifclia Linn.)
by mechanochemical pulping bas been studied. Runs were made wizh
cooking times of 10 ¢ 60 min., alkali concentratioans of O 30 5%
Cal0 and 0 te 3% NalZ. Some of the cooking vaciatles, the degTee

of refipning of the pulp, and the finisning ~f the suxiace were in-
vestigated with respect to tneir izfluence on ike acoustica. pro-
perties of the boards. The results provide evidence that sound-
-absorbing properties of the boaxds are better than those of tiles
made from bagasse o> pine pulp.

Sorghum

41€. Bscourrou, R.
Sorghum as 2 Tav material for the manufacture of pape.making
and other pulps.
Papeterie 87, mo. 11: 1479=-82 (Nov., 1965). (?z.)

The author gives the full <ext of a patent dealing witk the pulping
of sorghun (of the "paper sorghum” variety). Sorghuz stems are
cooked in a Totary digesier, first with 0.2-0.8% NaOE for 0.5-1 hr,
then with 1.2=-2% KaQ0E at 120°C for 2-3 hr. The resulting pulp,
either dtleached or unbleached, is prafersdbly dlended with wood pulp
to give particle bdoaxrds arivexious paper grades. J4csording to recent
data, the gquality of insulating boards is improved by the Teplace-
ment of spruce fibers by sorghum fiders.

419. Nemrhal, J., and Kuniak, L.
. Sweet sorghum as & Tav maserial for the manufacture of f{iber-
boards.
Drevo 16, no. 1: 16-17 (Jan., 1961). (Slovak.)

The u<ilization of sorghum (Sergnum saccharatum) waste for the
nanufacture of hazdboards was investigatec in laboratory experiments.
The material was treated with 1% KadE at room temperstu~e for 4
hours, fiberized in a Bauer refiner to 10 OSR, mixed with a sizing
and waterproofing agent, and pressed Intc boards. An additional
heat treatment at 140°C for 4 hours followed. The physical and
mechanical properties of the sorghum haribcards were eJual or even
superior <o those of siandard hardboards made from sprucewcod. The
best results were obtained wizh boerde containing & thermoseat~ing
Tesin.

Sunflowes husiks

(see alsc abstract no.2352)
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420, Mikirtychev, V.A., and Chexvyakov, Il.4.
Building boards from sunilower husks.
Naucn.-Tekn. Inform. me. 1/2: 10-12 (1960;. (Russ.)

Building bosrds were produced on & laborzsory scale from sunflower
husks using PF or UF Tesins as binders in amcunis of 10-12% cf the
vaste material. The manufacturing process and the pkbysical pro-
perties of tae resulting boards aTe brieflly desc=ibed.

FESTING, QUALITY CONTROL, STANDARDS ANMD MARKETING.

Genersl

421. d4s longeaux, M.
Problems of marketing and promotion relatsd to the intro-
duction of panels from agzicultural wastee into ths markets
of the developed counsiries.
ID/WG.83/3. UNIDO Expert Woriing Group Meeting on ths Pro-
duction of Panels from Agricultural Rssidues, Vienna, 14-18
De.. 1970. 29 p. (?e.)

The problem of introducing panels from agricultural residuss into
+he market is to overcome ths reeistance of the consumer %0 the
nev products. In gensTal, boardis made from wood are oonsidsred to
be supszior to those mads from aznual plants. Thsrefore, the plo-
dnction of pansls of poor quality and misapplications of ths pro-
ducts should be excluded frocm ths very beginning. The paper em-

phasizss the impoTiance of a cozprshensivs macket rtudy, and enu-~
merstes the main measures to be taken in devslcping countriee to
promote the ntilization of the locally produced paanels, such as
training of tkhe technical salesaen, broadsning of local wuilding
codss and government specifications, sstablishing of demcnstration
csntrse, stc.

422. McKsnzie, T.A.
Marketing particle boaxzd and the feasibility of a proposed
mill in Grangevills, Idaho: 4 two-phaee study covering
sarksts and manufacturing.
U.S. Dept. Commerce, Ares ledsvelopment Admin., Aung., 1965.
62 p. (4dvailable from CFSTI, Springfield, Va. 221%1; B
177 692).

Neusser, E.

Standarde and quality contrel for panels made from ag-icul-
tural wastes.

ID/VWG.83/7. UNIDO Expert Working Group Mseting o2 the Pro-
duction of Panels from Ag-icultural Residues, Vienna, 14-18
Dec., 1979. 26 p.

The sutho> smpbasizee the impcrtance of an effective producticn
cantrol in the manufacture of papels from wood and agriculiural
residuee. The main prcperties o be contzolled aze specified,vhile
considering different typee of pcnel (incl. glued mats and boaxds
f=om etalks; wood-wool boards and eimiler light building matesialis;
cement-bonded duilding motsrials made from particlee; fibervoaxds;
and pa=ticle boards), and referzing to ISC and various national
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tegting nethods and guality ssandazds. 1tnougo production control
is expensive, it caa contzibute to the prol +gbility of <ne plant.

424. Sandermann, W., and Zokhlexr, R,
Studies on minezal-bonded wood produczs. IV. & =apid test %O
determine wether an industrial wood is suitadle for adalixtule
wizth cement.
Sclzforsch. 18, mo. 1/2: 53-9 (april, 1964). (Gez.)

Certain wood extraciilves, such as tannins, coloTing aateriale, and
carbohvirates, innibit the setting ol cemert, and it is imposesidle
to make cemen:-bonded panels of sctisfactozy s<Tength ITom woods ©T
other fibzous maiexzials containing & certain amount of these inhi~
biting substances. In order to deteTmine which Iav material could
be used satisfactorily, # rarid test pethod wvas devised foT measuring
the heat of hydratiom of pirtures of wood eal, cemen:, and weter.
Toge woods which are well suited for acmixTure with cemeunt gave Tise
+0 maximum hyéd-stion temperatures of 60°C., TUseless woods gave tem~
perttures below 50°C. The measuring device tvsed is described i=
detail.

425%. Segring, S.B.
DPistributicz probdlems in the wallboard indusirys technical-
-economical considerations.
Svensk Papperstid. 57, no. 23: 685-58 (Dec., 1954). (Swed. )

A committee appointed by the Scanboard organization bas carefully
studied shipping probleans of the wallboard industry and investi-
geted vacious possibilities for reducing present high costs. Various
types of bales vere tested. Standardized crate tYypes offexr many
advantages. The lowest total freight costis are obtained, however,
when the boards are shipped in loose bulk foxm. Hany illustrations
are included.

canut

426. Jaraysnapurti, D. '
Pib=s boards froz Indian timbers.
Ipdian Porester 86, mo. 1: 5=15 (Jan., 1960).

Both hariboards and ipsulation boaxds with satisfactory prope-ties
can be produced {rom indigenous Indian rav matezisls, incl. tapioca
stems, aTeca-nut husk, bagasse, bamboo, and the wood and bark of
va=ious conifers and haxdwoods. The prope>ties of the boards
obtained either by the isplund process oI by a mild chemical cook
(0.5-1.0% sodium hydroxide at 100°C) are tadbulated.

427. Narayanamurti, D., Gupta, R.C., and Singh, J.
Measurements of gwellling pressure in wood-particie boaxds.
Holz Boh- u. Werksioff 20, mo. 3: 89=50 (Mazch, 1962). (Ge=.)

Thermodyne boards and +hermally plastified pazticle boaxds made fTroa
two tropical woods, arecamut buak, and damtoc (3ambuss volymoszphe)
were examineid vith a Cope tenesicTheometer. The results obiaired
izndicated that ihe measuremeni of the sweliling pressure by ihis
method gives a good criteriod for evaluating the swelling reslistance
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and cdimenmsional stability of wood-based products.

agasse

(see alsc abs<ract mno. 426 )

428. Maku, "., Sasaki, Z., Ishihara, S., Kimoto, X., 2nd Kamo, E.
Or some properties of composite panels.
Wood Res. (Kyoto) mo. 44: 21-52 (July, 1968). (Jap.)

Composite bduilding panels were evaluated for thermal conductivity,
warping as a functioz of moisture content, bending strengeh,

modulus of elasticity, fiame resistance. Materials used as laminate
plies included decorative veneer, plywood, wood fiber insulation
board, wood particle board, bagasse particle bdboard, paper honey=-
comb, and various mineral boards. Results are shown in tables and

gxaphs.

429. Sun, k.-Y., and Wei, Y.-Ch.
Preliminary studies of perforated "sugar-crne fiberboaxd"
sound absorbers.
Acta Phys. Sin. 19, mo. 3: 154=9 (March, 1963,. (Chin.)

The scund-absorbing and vibration-dampening properties of insulation
board made from sugar-cane bagasse vere investigated. Solid boards
exhibited Dechanical vibration determined by boundary conditions,

as well as resonance absorption irn thin panels backed by an air
space. When the board was perforated, resonaunce peaks became le3s
prominent. The ove=:ll sound absorption was higher thaa for other
perforated insulating panels.

430, Technical Association of the Pulp and Paper Indus<zy
Determination of useful fiber in bagasse.
Tappi gscfnl Method no. 3 (formerly Routine Control Method
BRC 334). .

This method describec 2 procedure for estimating the percentage cf
fiber, pith, and soluble matter in bagasse. The appaz: zeeded
includes 3 standard disintegrator, sieves, rubber tuting, a drying
oven, and balanoce.

2apboo
(see also abstract no.426 ; 427)

4%1. 4Aung, 7., and Iha, M.M.
Thermal properties of insulating boards made from Burmese
bamboo.
Unéog of Burma J. Science Techncl. 2, mo. 1: 215-19 (4&pril,
1969).

432, Narayanamu-ti, D., Przsad. B.X., and Geozge, J.
Protection of chipboards fromx fungi ard termites.
Norsk Skoginmd. 15, mo. 9: 375-6 (Sept., 1961).



Particle boards made ‘ron bamboc [Dendrocalamus siTicius) wewe
treated wizth dentachlorophencl or Xrlamon and exposed to attack

by fupgl and by ‘ermites, 2s well as to 30il durizl. Tae resul-=s
obtained in laboratory and graveyard teszs are -eported. Iz lado-
ratory culture tesis, 5% penia gave the best protection, whereas

2% Yylamon was ineffective. 1In gTaveyard t2sts, all treated boards
cemained sound fcr 170-329 days, anc th~se trezted with 2 or 5%
Xylamon for 482-€30 days. Boards containing 1-2 or 5% penta resisted
termite atviack in South &frice for 2 years.

Cagsava

(see abstract no. 426)

Sorncobe

433, Samek, J.
Review of the most important properties of new wood products.
Drevo 15, mo. 5: 143-5 (May, 1960). (Czech.)

The mechanical and physical properties of wood products newly
introduced on the Czechoslovakian market are iabulated. In some
of the products, agricultural residues (straw, corncobs) are used:
Likus is a boa>d nade of a mixture of wood waste and agriculiural
residuec; Sclomit is a reinforced board from respe strav.

Flax and hemp

434. Flemreing, E. |
Extreme material combinations exemplified by glass-fiter-
-reinforced flax shive boaxds.

Bolztechnol. 7, no. 3: 185-9 (Aug., 1966). (Gez.)

Pollowing a reviev of material comtinations, particularly glass-
~{iber combinations, used as construction materials, dzta are pre-
eented on the properties of a glass fiter/flar shive board lamimaie.
The laminete is of particular use in the comstvuction of house
trallexs, freight trallers, etc.

435. Prackowiak, 4., and Xoslowski, R.
Properties of flaxboard.
- Institute of Bast Fiver Industry (Lodz), Repor: no. 11
(1963). (Pol.)

Institute of Wood Techmology.

Posgible uses of flexboards iz the furnitu-e industry.
Pinal Report no. 04 30 01 h/AE 3-101/FK, Institute of Wood
Technology, Dresden, Febzuary, 1964. 80 p. (Gez.)

This is an extensive s+udy of the physical prcperties of fiaxboaxds,
their vozkability, and uitilization in the furnivtu-e izdustry. In
particular, the following items have deen investigated: nygros-
coplcity of <he boards at dilferent humidiiies, water absorption
and itkbickuess swelling after submersion ix wvaler, surface quality
and coating, glued joints and loose joints, and stability of <he
panels. Eecommendaticas are givea concexning the optimum utilizae
tion of flaxboard.
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437. Lawniczak, M., and Nowak, K. _
The influence of hydrophoting impregnating agents on moisture-
-caused dimensioznal changes in wood-particle and flax-chal?
boardis.
Eolz Roh- u.Werkstoff 2C, uo. 2: 68-72 (Feb., 1962). (Gez.)

Wood-particle and flax-chaff boardis were treated w-th two paraffin-

based commercial waterprocfing ageats in amounts of 0.5%. 3y this )
means, the Zz4-hour thickness swelling in water could be reduced

by ca. 56% in perticle board and €5% in chaff board. ter 140 days

of storage in moist air, waterproofed flax-chaff boaxds had swollen

60% less than untreated boards.

438. Lawniczak, M., Nowak, K., and Raczkowski, J.
Properties and uses of flax and hemp wvaste boards.
Drevo i7, no. 1: 5-8 (Jan., 1962). (Czeech)

Chaff or waste from the processing of flax and hemp constitutes up

to S0% of the weight of these materials. In Poland, a large fzaction

of the chaff is utilized for the manufacture of particle boards by

the Linex-Ve~kor process. Results of <asts carried out to determine

the physical and mechanical properties of commercial products cf

various densities are reported. The swelling and watex vapor sorptior

of chaff boards were lower then those of three~layer wood-particle

boards. The mechanical propecties (bending and tensile strengths,

hardness, and nail resistance) wer:z comparable to those of woode- L
-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, mo. 7: 232~9 (June, 1961). (Ger.)

On the whole, flaxboards have mechanical and technological proper-
ties equal to those of wood-particle doards of the same density.
Eowever, since no water-repellent agents are used in the manufacture
of flaxboard at present, the water absorption and linear thickness
swelling ¢f boards having a density of 0.60 and 0.65 g/cu.cm aTe
somevhat higher than those of wood-particle bogrd. The most ime
portant use of flaxboard is ir the manufacture of furniture.

Because of particularly high heat insulation capacities and smund
absorptivity, flaxboazde are increasingly used in the construction
industry.

440. lawniczak, M., and Reczkowski, J.
The effect of gamma radiation on lignocellulose particle/
urea~-formaldehyde binder compositions.
Bolztechnol. 5, Spmcial Issue: 35-42 (1364). (Gex.) .

Studies involving the subjectior of flax-perticle bvoazd to 0060
y-radiation showed that board static bending sirength, imnect
bending strength, and hardness decreased with increasing radiation
dose. Board hygroscopicity and thickness awelling were not affected
significantly by the radiztion. The effects of y-radiation on
flax-particle boeri were similar \o those of y-radiation on woode
Particle board and wood.
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442.

443

Nowak, K., and Paprzycki, O.

Testine of zlue lines in bonding flaxboard with wood and other wood=
based materials.

Przemysl Drzewny no. 8 (1961). {Pol.)

In Poland, fiaxbozrd is commonly used in furniture pamufaciuring, and

as fleoming underlavment and rToof-sheatning maierial, For evaluating
+ne adhesive bondins characteristics of {laxboard, shearing sirensth

and water— pesigiarce cfclved joints insluding the followins combination
vere datermined: flaxbosrd/flaxboarc; [luxboard/pinewood; flaxboard/hard

fiperboard. Protein glues, urea-formaldehvde resin, or phenol-formaidhy

resin were usei as binder. The samples were tested untregted, after

exposure t0 high air humildity for 30 deys, and/or afier submersion in
vater for 24 hours. By far the lowest strength was obizined with iac
f1asboard /nardboard combination wnile the other sazmples &id not show muc
difference. Phenol-formaldehyde resin gave bounds of particularly high
water resistance followed by urea-formaldehyde resin, and casein glune.

Fowak, K., Peprzycki, 0. and Czechowski, W.
Effect of density on some physical and mechnical properties ¢f flaxboard
Przemysl Wlckiemmiczy 1962, No. 5. (Pol.)

Nazyniki., V.
Testing of flaxboard roofing. ) :
Ingtitute of Puilding Techniques (Poland) mo. 10 (1962).

Rape _straw
(see also abstract mo. 433) .

4a44.

Bitttner, M.
Danger of dscay of materials of wood and anmual plants by fngie
Bolgtechnol. &, no. 2: 1237 (May, 1965). Oer.

Studies of the decay of rape straw and the European hardwood fidervocrds, and
of vorionus pinewood-particle boards by fungl showed that, ir general, all

of tne peterials were more or less susceptidle ic fmgi attack. The importance
of the development of effective preservative treatments for particle boards and
fiberboards is emphaxized.




. Appendix

LIST OF STANDAEDS RELATED TO FIBERBOARD AXD PARTICLE BOARD

tandari ' Title
CANADA
CGSB  11=GP=0 Methods of sampling and testing fioreboaxd
CGSE 11=GP-1 Board: particle, building constiruction
CGSB 1 1=GP=2 Fibreboard: insulating
CGSB 11=GP-3 Fibreboard: hard-pressed
‘CZECBOSLOVAKIA .
CSN 49 0133 Board of agglomerated wood and similar materials
CSKE 49 0141 Mesting of board of agglomerated wood and simi-
lar materials
CSN 49 0142 Thickness, volume and sguare weight
CSE 49 0143 Bumidity
CSY 49 0144 VWater absorption and swelling
CSK 49 0145 Linear exvansibility
CSK 49 0150 Tensile strength parallel <o thc boa.:d. level
C3N 49 0151 Tensile strength perpendicular to the board level
CSN 49 0152  Bending strength
"CSN 49 0154 Impuct etrength (impact test)
CSK 49 0155 Wood screw-holding test
CSE 49 0156 Nail-holding test
CSK 49 2601 Board of :.cglomnted wood and similax uto:ia.ln
basic and genera. speciflications
CSN 49 2612 Fiderboard
CSY 49 2614 Wood particle board
CSR 49 2615 Board of agglomerated wood - sawdust boaxd
CSK 49 261€ Board of agglomerated wood = "Limt" board
CSK 49 2620 Piber wallboard "lLikus" .
CSN 49 2801 Wood particles and similar materials for indus-
trial purposes: basic anc general specifications
FRANCE
PR 2 51-100 Fibrevoard: definitions, classification

PN 3 51-101 Test: samples and test specimens
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PR B 51=102 Test: moisture content

PN 3 51-«103 Test: density

PN B 51=-104 Test: wa<ter edbsorption and changes of dimensions
on .mmersion

PN B 51-105 Test: tansile strength parallel o suxface

PF 3 51=106 Test: <tensile strengtk perpendicular to surface

PN B 51<107 Tect: bending sirengih )

PN B 51-108 Test: conpression strength

PN B 51-109 Test: '"Monnin" hardness

PN B 51=11C Test: "Brinell" hardness

PP B 51-200 Particle board: dsfinitions, classification

PN B 51=201 Test: samples and t~st specimens - reporting
of results

PN B 51=202 Test: moisture content

PN B 51=203 Test: density

PN B 51-204 Test: water absorption and changes in dimencsions
on immersion

PY B 51«20% Test: changes in weight and dimensions wisth
variestions in ~elative humidity

PN B 51-206 Test: <tensile sirength parallel to suxrface |

PR E 51=207 Test: tensile strangth perpendiculiar to surface i

PN E 5i-208 Test: bending strengih |

PN B 51=209 Test: "Moanin" hardnesc

PN B 51-210 Test: deformation under concentrated load

PN B 51=-211 Test: screv withirawal resistance

GERMAN DEM. REP.

¢L 3139 Testing of fidbredoard and particle doaxd:
determination of thermal conductivity

L 5772 Testing of fibreboard and particle board:
deternination of behavior in fire

TCL 6487 Vood fibre and wood particle board products:

- timber residue suitable for conversion

L 7796 Particle board: dimensions

TGL 8767 Testing of fibreboard and paxticle boaxd:
deternination of intermal dond strength

6L 11367 Testing of fibreboard and particle becaxd

PGL 11368 Testing of fibzedoaxd and particle boaxd:
determination of moisture content .

CL 11369 Testing of particls board: determinmation of

thickness, scuareness, weight per unit ares
und density

L 11371 Testing of particle board: Ddemnding strength
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T™GL 11372 Testing of fibreboard: determinaticen of thickness,
squareness, weight per unit area and dezsity

TGL 11373 Teltiné of fibreboard: deierminaticn of swelling

™GL 11374 TPesting of {idrevoard: Dbending streng:ld

mGL 11602 Pibreboard: dimensions

TGL 11603 Compressed wood fipredboard: technical specifi-

cations

GERMAXY, FED. REP. OF

DIN 52350 Testing of fibreboard: sampling, thickness
measuTrement, determination of weight per unit
area and density :

DI £2351  Degting of fibreboaxd: detezmination of moisture
content, vater sbsorption and swelling

DIN 523%52 Pesting of fibreboard: bending test .

DIX 52360 " mDegting of particle board: genersl; sampling;

- evaluation

DIF 52361 Testing of paTticle board: determination of
size, density and moisture oontent

DIX 52362 Testing of particle doard: determination of
beading strength

DIN 52364 Testing of particle board: determination of
thickness swelling .o

DIN 52365 Testing of particle board: determimation of
tensile strsngtk perpendicular to the boaxrd

DIX 68750 ' Pibreboard: noncompressed and compressed Loard;
quality requirenents

DIN 68751 Fibreboard with decorative plagtic overlays:
quality requirements, testing

DIX 68752 P{brebosrd: bituminous, quality requirsmexnte

DIN 68761 Particle bosrd, density 450 to 750 kg/m’s

Part 1 terminology, quality Tsguirements and tests
DIX 68761 Particle boaxd, density belov 450 k8/13 (1ow=
Part 2 density particle boexd): quality Tequirsaents
and testing
INDIA ,

Is 1658 Pidber hardboard

IS 2380 Methods of test for weod particle toard and
bosrd from cther lignocellulosic materials

ITALY

UNI 2088 Compressed fibreboard (hardboard): <thickness
anéd tolerznces

URI 2089 Noncompressed fibreboard (imsulation boazd):

thickness and tolerances




3741
3742

A

5

3743
3744

3745

H 8 H

3746

3747
3748
3749

4369

4370

4371
4866/67

4868
4869
4870
4871/72

50629
5063

5064P

5 8 A9 9298 8 8 9 8 444

5065P

2

5066P

5067P
5068P

R

JAPAR :
JIS 4 5505
JIS 4 5906

.JIS 4 5907
JIS 4 5908

- 57 -

Testing of
Testing of

fib>ebocard: <ypes of bdoard
fidreboczd: general, comiitioning,

determination of thickness

Testing of
content

ch%ing of
density

Testing of
tect)

Testing of
modvlius of

Tecting of
Testing of

Testing of
immersion

Testing of
absorption

Testing of
registance

Testing of
resistance

Particle board:

fisation

Particle boaxd:
Particie dboard:
Particle bdoard:
Particle board:

fibreboard: determingtion of water

fibreboard: determination of welght,
fibreboard: bendirng sirTength (statical
fibvreboard: determination of the
elasticity in Yending

fibreboaxd: tensile strexgth
fidbredboaxd: compressive strength
fibredboard: bDehavior in water o
fibreboard: determination of water
and swelling due to humid air influence
fibredoard: determination of elestTic
fibreboard: determination of dielectric
(azcing)

dimencions, tolerances, classi-

sanpling and corditioning
determinatior of thickness
apparent specific gravity
deterzination ofvnoiltuzo contant

(water adsorption and swelling)

Fibreboard: <ypes and tolerances

Testing of wood fibreboard: sampling and con-
ditioning

Testing ¢of fibrsboard: determination of iimen-
sions of samples

Testing of fidredboard: determination of specific
weight

Testing of wooé fibreboaerd: deteraination of
aocisturs content

Testing of fibreboard: Ddending strength
Testing nf wood fibredboarzd: water absorption
and swelling

Izsulation board

Seni-hardboard

Hardboard

Particle boaxd




_POLAKD
PR=-61/D=020C1

PN-60/B=-22120
PE-63/D=-22121
PB=-63/D=-22122
BN-62/7113=01
BR-64/7113=03
BF-61/M1iFD-0403"
RN-60/MPL-3243

ROMANIA
STAS 5855
ST4AS 5884

STAS 6159
6292

6438

N
g

41 12%
41 127

41 128
41 129

41 130
41131
41 132

ESEE i 828

8Is 235101
8 23%102
8 23%103
235104

= I I ]

8Is 23%10%
$I15 235106

SIS 531610

- Y -

Particle board (imcluding flax board): classi-
fication

Wood fibreboard

Noncompressed perforated [ibreboard

Compressed pexforated fibreboaxd

Compressed {ibreboard, plainfinished
Noncompressed [ibreboaxd covered with groundwood
Three-layer particle boaxd

Flaxboaxrd

Particle board: static bending test

Particie boazd: determination of water absorption,
hygroscopicity, swelling

Particle board of wood and othex lignocellulosic
materials: screw and nails withdrawal test

Particle boazd: determimation of tenmsile zirength
perpendicular to the board

Three=-layer pafticle board

Pibredboard: definitions and classification

Pivredboard: saapling, sazple preparation,
determination of thickness :

Pidreboasd: determinatior of moisture content

~ Fbreboard: determination of wate> absorption

and linear expansion

Tidbreboazrd: determination of density
Pidreboard: detexmination of hardness
Tibredoard: compTession test

Piber building board: definitions and types

Pider building doard: determination of dimensions
Piber building board: determination of density
Pider bdbuilding boaxzd: determination of meisture

mtio

Piber bduilding board: determinstion of walec
sbsazrption

?iber building board: determination of bending
strength

Insulation board: dimensions



§Is 532210

TRITED CINGDCM

BS 1142
3s 1811
BE 2604
'UKITED STATZIS

ASTY D 1037-637

cs 42-49
Cs 112

cs 176=-%8
cs 236e61
cs 251-63

UOS.BOR.

QOST 4596
GOST 8904

coL? 9620

TUOOSLAVIA

JUS D.41.080
JUS D.41.081
JUS D.41.082
JUS D.41.083
JUS D.41.084

JUB D.41.085

JUS D.41.086
JUS D.A1.087
JUS D.41.100
JUS D.41.102
JUS D.41,103
JUS D.41.104

JUS D.41.105

JUs D.C5.022
JUs D.C5.030
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Wall poszd: dimensions

Fiber dullding boazd

Methods of tes:t for wood chipboa>d and cther
pexrticle boazds

Resin-bonded wood chipboard

Methods of test fo2 wood-bund fiber and paxticlie
panel msteriuls :

Structural fiber insulating doard
Homogenesas fiber wallboaxd

Prefinished hardboard wall panels

Mat~-formed wood particle board (instezior use)
BEaxrdboard

Fibezboard

Compressel fiberboazd (hardboard) with proteciive
painting .

Composite fi‘bcrbou-d. on Portland oement Ddasis

Testing of fibrobogrd: samplisg

Testing of Zidbreboard: measuzing of defects
Testing of £ibredoard: thickness measurizg
Testing cf Zibrebosxrd: nmoisture content

Testing of fibredboard: determination of waterx
absorption and thickness swelling

Testing of fibreboard: weight per unit a>sa and

specific density

Testing of fibreboard: ultimate tensile siTerngth
Pesting of Zibreboaxrd: Ddending strength

Pasting of particle doard: sampling

Testing of particle doard: thickness measuring
Testing of particle bdoard: rumidity

Testing of particle board: determinmation of water
absorption and ‘swelling

Testing of particle board: wecight per urit ares

and specific density
Pidbredboaxt
?crt;.clc board
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SUBJECT INDEX

Tote: The mumbers refer to the gupbered entries in the pibliogzephy
and mot to tbe page numbe>s.

dbace
Pivezr dimensiouns, 110
Panels from,
Particle boazd. 264, 270
Properties, 270
Agsve (fidez) .
Chesical compocitionm, 107
Cultivation, 107
Piver dimensions, 07 ,
Utilisation of, other than foT panels, 107
Agricultuzal =esidunes
Chemical composition, 109
Depithing, 149
Beocnoaic availabdilisy, 149
Piver dimensiozns, 109-112
Barvesting, 146, 149, 150
Panels from,
Jmilding bdoard, 4, 5, 9
Oemeni-bonded slads, 1, 293, 260, 26
Cess appraisal of production, 2%
Pedezboard, 253, 2%6, 266
Eaxdvoard, 236
Issulation board, 253, 256 '
Masufacture, 11, 13, 253, 25%-6, 299, 261-2, 269, 270
'lﬂl‘in‘, 25‘| ‘21 *
Particle board, T, 293, 296, 264, 287
Properties, 7, 259, 260, 266, 270, 433
Stexage, 146-T7, 149, 130
frsasporsation, 149
Aresasut hmsks
Chemical ocomposition, 274
Panels Lroa,
Puilding doard, 14, 279
Piverboard, 12, 274, 276
Barddoazd, 276, 426
Iasulation board, 276, 426
Particle doartd, 427
Properties, 27%=6, 426-7
Areca pala sten
Panels Irom,
Pidezdoax”, 273
Pazticie boazd, 273
Azundo domax, see leeds

Sagasse
Bagaesosis (ocoupationsl hasard), 162, 195
Chemisal composition, 17, 114, 116=7, 176, 191-2, 2€2
Depithirg, 42, 117, 148, 152-8, 161, 166-8, 170, 173-T, 179,
181-8, 191-2, 194, 195/3, 285, 303, 206, 312
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Bagasa¢ (Cont'd)
Beonozmic aveilability, 149, 156, 159, 173, 176, 181
191, 195/3
Piver &imensgions, 17, 11C, 113, 416, 160, 167, 191=2, 262
muins’ 149’ "51"21 154"‘69 1581 164“51 1691 1739 "769 179
185, 195/2, 287, 303
Morphological charactexistics, 113, 115-6, 167, 176, 262, 27
Panels from,
Building board, 15, 16, 33, 36, 3C1
Cement-bonded slabs, 2S7
. Cost &ppraisel of production, 16, 30, 303
Pilberboaxd, 16~-18, 28, 29, 37, 294, 299, 300 '
Haxdboard, 280, 282, 291, 294-5, 302, 305-6, 308, 211=2, 425
. Insulation boaxd, 21. 34, 35, 38-40, 281-2, 2934, 298, 302,
308, 426, 425
‘Yanufacture, 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, 37
Properties, 7, 8, 23-27, 41, 255, 253, 264, 27°9 277'313, 426 )
428-9
Pre-processing, ;21, 156, 160-1, 169, 179, 184, 188, 192, 195/%2,
. 1, 287
Release of, for the production of pulp and boerd, 163, 171, 186=7
Storage, 28, 117, 147, 149, 151-2, 154-6, 158-~9, 161, 164-8, 17¢C,
) 172-3, 175-6, 178, 180-2, 184§, 185-195/3, 261, 303
Pransportation, 143, 179, 195/3, 287
3amboo
" Chemical ocomposition, 108=5, 1185, 2034
Cultivation, 123, 199, 202, 204
Boonomic availability,149, 199
Piber dinmensions, 108-10, 118-9, 121=2, 2034
Fandling, 197, 200-1, 203-4
Raxrvesting, 123, 149, 198-5, 202, 204
. Mozphological characteristics, 108,118, 120, 123, 203
Panels from,
Building board, 44, 315, 318-20
Piverboard, 276
Jaxdboard, 196, 276, 316=T7, 321-2, 324-5, 426
Insulation board, 276, 293, 317, 426,431
Mamufacturs, 255, 323
Paxrticle doard, 264, 270, 293, 427, 432
Preservation, 432
Properties, 255, 270, 276, 293, 314-325, 426-7, 421
Pre-processing, 196-7, 201, 2034
8torage, 147, 149, 197, 200
Transportation, 149, 196=9
3Banana sten Zidbers
Chemical compositican, 107
Fiber dimensions, 107, 111=-2
Morphological characteris<ics, 107
Panels from,
Building board, 239
Insulation boaxrd, 339
tiliza<ion of, other than for Paxels, 107
3idliogzapnies, 271-2



Caesava ptaliky
Panels frum,
Bari>oarid, 327, 426
Insuiation board, 327, 426
Manufactuze, 328
Particle bozzd, 326
Properties, 326-8, 426
Cemant-bouded fibrous duilding matexials, 1, 43, 84, 260, 267,
271=2, 2 7_1 "141 402, 4‘3‘4
Coconut husks and colix
Morphclogical chazacteristics, 124
Prrels from,
Building doaxd, 340-1
Piberdoard, 45, 46
Bardboazxd, 329, 334, 339, 341
Insulation beaxd, 329, 334, 339, 341
Mancfacture, 338
Pmic’a boni, 264, 270, 331-‘ 337
”:opn:‘io:. 270, 325=41
Utilization of, other than for panels, 47, 335
Coffee husks
Panels Irom,
Particle Soazd, 342
coi:, see Coconut husks and colr
Corncobs
Piver dimensions, 206
Panels from,
Building board, 345
Manufacture, 255, 343
Pazticle board, 344-5
?m‘m"o 3“’51 435
Storage, 206
Dtilization of, other than for panels, 59
caznstalkt
Chemical composition, 108
Fider dimensicns, 108

Mamufacture, 62
Particle doz>d, 264
Preservation, 51, 58
Properties, 49, 52, 58, 60, 64, 264
Storage, 205
Cotton seed Mulls
Panels from.
Particle board, 68, 342
Properties, 68, 342
Cctson stalls

Chenical compositiorn, 207
Egrvas*in¢?.2.6 ’

Morphological charactaristics, 270
Pangls f>oz,

Piberboszd, 87, 69

Munmufacture, 70, 255

Particle board, 264, 270, 346
_ Prope=ties, 255, 270, 346
Storage, 207, 346
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Craxbe abyssinica
Potential =av neteriszl for panels, 262

Exra grzss, sec G-zsses
Esparto gra3s, see Grasses

Piberdoaxd
ivliog=aphies, 271=2
Books, 252, 262
, Revievs, 255-8, 263, 266, 423
Flaz shives
Chemioal ccmpositioan, 262, 357
Piber d;-onsiona, 262
Bapdl:ry, 287
Morpbological characteristics, 262, 347, 357
Panels Zrom,
Buiidizg boaxd, 9, 434
Fibardboard, 72, 3547
Bardboard, 12, 347
Izgulation board, 71, T3, 347, 351, 360, 363
Manufacture, 255, 352
Particle board, 74, 259, 264, 270, 287, 292, 345'50' 352'5v
355, 757v 359, 361=-2, 365«T, 434=43
Propecties, 8, 259, 264, 27C, 285, 303, 310, 347, 345-51, 353,
355’ 3571 3‘9: 361'2n 364'£9 434'407 442-3
Pesting, 1441, 443
Pre-processing, 287, 347, 364
Transportation, 2687
Flax strav
Chenical oaapclition. 107, 262
Cultivation, 107
Tider dimensions, 107, 262
Morphological characteristics, 262
Panels from,
Building doaxrd, 75
BEardbcazrd, 356
Particle doard, 353
Properties, 353, 358, 433
Pre~-processing, 358

Grasses
Cheniocal composition, 108-9
Boonoric availability, 149, 211=2
Piver dimensions, 108-10, 122
Barvesting, 149, 211=2
Morphological charactszristics, 108
Panelis from, ,
Piberboaxd, 370
Hardboard, 316, 368-9
Insulation boazrd, 370
Manufacturs, 255
Particle doard, 369
mp.ﬂi‘.' 255, 366-70
Pre-proceasing, 209, 370
Storage, 149, 206-11, 213
Transportation, 149, 211=2




Growndnut snells
Panels {rou, :
Building board, 375
Cost appTeisal of production, 273
Bardboazré, 12, 375
Mapufactuze, 13, 377
Particle board, 232, 264, 27C, 292, 342, 371=7
Presezvazticn, 372
Properties, 270, 372-3, 275=6
Pre-processing, 3713
TUtilization of, other than for panels, J75

Hardboaxd, see ribervoard
BEeather
Panels from, _
Builéing board, 9
‘Beap shives
Chemical composition, 262
Piber dimensions, 125
ling, 287
Harvesting, 208
Morphological characteristics, 125
Panels from,
Piderboaxd, T2
Insula%tion board, 73
Manufacture, 255
Puticle board, 259, 2€4, 270, 287, 348-9, 354, 356, 438
Properties, 259, 279, 285, 303, 349, 354, 438
Pre-processing, 125, 287
Transportation, 267
Eibiscus spp., see Kenaf

Insulation boerd, see Fiberboard

Jute sticks
Chemical composition, 109, 126, 214
Tiber dimensions, 109, 126, 214
Bandling, 287
m’stins’ 214
Morphological cheracteristics, 214, 270
Panels Irom,
Building bvoard, 362, 4C7
Manufacture, 3801 '
Particle bdoard, 7, 259, 284, 270, 287, 344, 378, 4C7
Properties, 7, 259, 270, 285, 303, 344, 378, 407
Pre-processing, 257
Storage, 214
Transportation, 287
Utilization, for har-d paperboarxd, 379

Kans grass, see Grasses

tenal
Chemical ccmposition, 127-9
Cultivation, 12/=E, 130, 215-6, 218=20
Beonomic availatility, 218-9
Fiver dimensions. 127-9, 31
Harvesting, 216, 2193
Morphological chazacteristics, 134, 216



Kezas (Cont'd)
Panels f=oz,
Particl: boart, 270
Proper.ies, 270
Storage, 216=-7

m.tug. 256’ 412, 42"'2
Mustar-d stells
Panels from,
Hariboard, 387
Prcperties, 383

Zon=wood Zibrous materials
Chemiccl crmposition, 107=8
Fider dimensions, 107, 112

Pala stems and leaves
Yiver dimensiocns, 112
Panels fror,

' Manxfacture, 255
Particle dboard 264, 270
Properties, 235, 270

Papyrus
Chemical ocomposition, 119
Depithing, 221 ‘ |
Fibexr dirensions, 119, 221 '
Morphological charscteristics, 119
Panels frox,

Juilding voaxd, 80
m‘bm, 384'5
Insulation board, $84-5
Manufacture, 25%

_ Properties, 384-5

Particle bosxd
3idliographies, 271-2
Books, 252, 254, 261, 265
Reviewvs, 25¢6-9, 270, 423%

Poat
Zoonomic availadbility, 390
Fider dizmenctions, 262
Morpholiogical charscteristiocs, 262
Panels from,

Insulation board, 100, 386~8
Presezvation, 100

- Properiics, 386-8
procesting, 350

Utilization of, as dinder for particle doard, 389

Phragnites conmxunis, see Needs .

Phzagzites karka, see Crasses

Pineapple fivex
Chemical composition, 107
Pidber dimenszions, 107, 110
Ttilization, 107

Ranie
Panels from,
Particle boaxd, 270
Properties, 270
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Rcope staav
Cnez=ical composition, 262, 391, 394
fcomomic evailabllily, 221
Fiper dizeasions, 262, 391, 394
Eandling, 3%4
Morphological charsctezistice, 262, 391, 394
Panels I-om, _
' Building doazd, 9
Cost appraisal of production, 391
Piberboard, 444
Ba-dboazd, 393-4
Insuletion doaxd, 392
Pazicle board, 29, 395
Preservrtinm, 444
?:opc:tiol, 2921 391'5s 433
Pre-processing, 394
Storage, 395
fransportation, 391
Red mace -
Panels from,
Insuiation board, 417
Properties, 417
Reeds
Chemical ocmposition, 106-9, 135, 138, 141=-2, 399
Cultivation, 133-4, 136=41, 236
Piber dimensions, 108-10, 132, 138=42 '
Bandling, 222-5, 228~9, 231, 236, 239, 241
" Barvestizs. 136, 141, 222, 224, 226-30, 236, 238, .241, 400
Morpholog:ical characteristics, 108, 132, 138=42, 399
Panels from, .
Puilding doars, 398, 400, 413
Cost appreisal of production, 224, 396
Piverdoard, 397
Rardboaxd, 401
Insulation boaxrd, 399
Manufacture, 255, 398, 400
Particle doard, 264, 292, T06, 401, 413
Properties, 292, 39, 399, 401
Pre-proceseing, 22¢, 233-6, 241
Ssxpling, 232
Storage, 222, 224, 227, 237, 240-1
sransporiation, 222, 224, 226, 230, 241, 400
Rice husks
Panele from,
Building bvoazd, 404, 406-T
Cement-bonded slabdbs, 64
Eazdboard, 12, 406
Manufectuze, 13
~ Paxticle boaxt, 264, 407, 409
Propertiee, 404, 407, 409
Utilization of, as binder or extender, 408
Rice strav
Chemical compceition, 262
Economic aveiladility, 49, 242
Pider cimensicns, 110, 24¢, 262
Handling, 249
BEarvesting, 149, 249
- Morphological characterietics, 262




Rice stzav (Comi'e)
Tanels from,
Insulation board, 403, 405
Proyperties, 403, 405
Pre-pracessing, 242, 405
torage, 145, 24°
Pranspcrtation, 149, 242
Eoselle, see Kenaf

Satai grass, Bee Grassewn
Scrud palzetio
Insuletion hoaxd from, 86
Sisal '
Piver dimensions, 110
Pancls from,
L.rdvoard, 41C
Perticle board, 264, 270
, Propezties, 270
Sorghun
Chemical compositlon, 108, 143=4
- Cultivation, 143
Pidber dimensions, 108, 143=4
Handling, 251
Morphological ..hu:acteril"iu, 108, 143-4, 251
Panels froa,
Hardboaxd, 419
Insulation doaxd, 418 -
Propezties, 418-9
Pre-procescing, 251
Standards, list of, see ippendix
Btrav '
Chemical coupn:itian. 109, 2%0, 262
Bconcmic svailability, 244, 412
Pidber dimensions, 109, 250, 262
Eandling, 179, 205, 244, 250
Harvesting, 89, 179, 243, 250
Morphological characteristics, 262
Occupaticnal hazards, 234
Panels from,
Mld.iag boud' 88, 90.1, 101-2, 413
Cost appraisal of produnction, 412
Fidberboard, 87, 98
Haxrdovoaxrd, 474
Ingulation board, 85, 93, 95-7, 414=7
Manufacture, 13, 91
Marketing, 412
Particle doard, 264, 310, 413
Preservation, 2, 99, 100
Properties, 95-6, 414-5, 417
"Stramit" board, 88, 102, 411=2
Pre-processing, 153, 172, 245, 250
Saxrpling, 232 ’
Storage, 89, 147, 205, 243-4, 246-8, 412
Trmpcn‘tio‘.k, 1799 243, 250, 412
Sugar cane leaves
Eardbcaré from, 291
Utilization of, 2s filler for ad.huin:, 291
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Sunflnwer Musks
Pauneic from,
Building beaxd, 420
Particle board, 292, 420
Properties, 420

Tea lcrves
Building boexds f{ream, 275
Theaiés aTundinacia, sce Grossas
"Thermodym~? proaucts, 38%, 427
Testing, 423-4, 427, 430, Appendix
Tobacco weste ‘
Chemical composition, 109
2iber dimensions, 109, 117
Panels from,
FPibezboard, 108
Properties, 10§
Typha angustifolia, see Red mace

Tlla gra3s, ses grasses

Vater hyescinth
Pibex dimenzions, 111
Pancls from,
FPibarboard, 106
Properties, 106







