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PREFACE

UNIDO had previously issued, in May 1973, an "Aanotated
Bibliography on the Utilization of Agricultural Residues and Non-
wood Pibrous Material for the Production of Panels" tnat covered
the years 1960 through July 1972 (document no. ID/WG.83/16 by
Mr. Hans Augustin). This document was prepared in implementing a
recommendation made by the Expert Working Group on the Production
of Panels from Agricuitural Residuesg, which UNIDO convened in
Vienns from 14 to 18 December 1970.

In 1979, UNIDO commissioned the author of the present paper
tc update this bibliography. In doing ro, several journsls have
been referred to and authors' abstracts have been made use of.
Wherever the original papers were not available, abstracts have

been taken from secondary cources.

This bibliography covers the period from 1972 to 1978.. How-

ever, a few abstracts for 1971, not mentioned in the earlier
bibliography, as well as a few abstracts for 1979 have been in-
cluded. This bibliography is classified into five main subjects;
under esch there is a general section folluowed by sub-gecticns on
various fibrous raw materials. The abstracts in each section

are arranged ir alphabetical order of the authors' names.

An index is provided for easy locatiop of the abstracis on
specific subjects,

“A....___.____




A.

RESEARCE AND DEVELOPLENT

Genexrsl

1. Atchison, J.E.
Agricultural residues and other nonwood plant fibers.
Science 161, no. 4228: 768-72 (1976).

The suthor discusses the present and potential uses of sugar-
cane begasse, cereel straws and rice straw, bamboo, reeds,
papyrus, espario grass and sabai grass, leef fibres. and kenz..
VWorldwide production of noua-wood fibrous materials and present
produciion of pulp frcu these msterials are estimated. Bagasse
promises to become the first major non-wood fibrous raw mate-
rial. Already, several large bleached bagesse pulp milie are
either under construction or in advanced planning stages
throughout the world. Kenaf and straw fibres will also pro-
bably be utilized for pulp and papermaking in the future.

2. Atchison, J.E., and Collins, T.T., Jr.
Histcrical development of the composition panelboerd
industry including use of nonwood plant fibers.
Tappi ”~.A. Report no. 67: 29-48 (1376).

The origin and development of various sectors of-the composi-
tion panelbosrd industry are reviewed, including insulation
board, hardboard, particle board, medium~-density fibreboerd or
fibre-type particle board, thin panelboard, and combinations of
standard particles with fiberizced material. Growth rates in
the production of various composition pamelboard products are
compared. As a whole tkis industry is the festest growing seg-
ment of the forest products industry, and within the industry,
particle board and fiore-type particle boerd (medium-density
fivreboard) represent the fastest growing sectors of ell pro-
ducts being manufactured.

3. Augustin, H.
Annoiated bibiiography cn th~ utilization of agricultural residucs
and non-wood fibrous material for the production of parels. ID/WG.83/16.
UNIDO Expert Working Group Meeting on the Production ¢f Panels from
hgricultural Regidues, Vienns, 14-18 Dec. 1970, 106 »n.

Thr. same scope and f rmat as this publication.

be Carruthers, J.F.S.
A review of curren: research on panel ;roducgs.
Proc. IUFRC - 5tn meeting 2: 113~140 (Sept./Oct. 1973).

Research projects being conducted by members of the Panel Products Wcrking
Party of IUFHC Division V are listec and outlined by <itle, location, and
subject areas. 'The latter include raw materials and their effects on board
proverties; processing factors including bonding and tinder selection; and
board performance anc itve assecsment.
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5. Derveer, F.D. vam., end Love, ILE., Ed.

Piver conservation anc uiilizatioan: Proceedings of the
May 1974 Pulp & Pzper Seuminar, Chicago, Illinois.

San Prencisco, ¥iller Preeuan Publicetions, 1575, 2t€ p.

Comprises Z< papers on wast? paper zhnc wooGc resources of the
US paper industry, inclucing mill experience ir pulping whole-
tree chips, potientizl worlé pulp supply froz non-woocd plant
fibres, mixec tropical harawoods, vropical plantation woods,
generziion oi energy Irox wood waste, developments in pulping
wood~wastes and wood requirementis anc resources.

6. Dhameney, C.P.
Hardboards in India.
Indian Pulp ard Paper 2€, no.9: 1€-2z (1974).

Briefly describes the mznufacture of hardboards from lizno-
cellulosic wasies, including forest residues, and considers tihe
econnmic implicatians in India.

1. Ezery, O.
A permanent preoccupetion of the paper industry:
The supply of rew material.
Cartaio no.2: 25-31 (Earch/April, 1976) {(Ital.).

igriculturel residues (e.g. straw, corn stelks, grespe vines,
tobacco stelks, etc.) annual plants (reed and geniste), and

cultivated crops (hemp, sorghum) are discussed as sources of
fibre for the paper inuustry.

E. Fleck, J.N.
Bibliography on fibers znc composite materials.
Metals. Ceram. Inform, Cent., MCIC=72~09, 1672, 92 p.

9. Pood 2né Agriculture Organization,
Pulp and Paper capacities, Survey, 1976-1981,
Rome, FAO, 1977, &7 p.

4 report on the PALO survey o world capacities vitn extensive
tables of data by country and definitions of ths various cate-
gories of pulps, papers <ad boards and their terw.uology.

10. Guha, 3.R.D., and Pant, R.
Fibrous raw materials for the Indian pulp, peper and
board iundustry.
Indian Forester 9€, no.7: 409-26 (1972).

This article summerizes work done =zt the *crest Researcn Insti-
tute {(Indizd on indigenous fibrous raw umaterials (bamboo, grasses
an. reeas, %ood zna agriculiurzl rezidues) suitable ror conversion




into paper and board products in Indie. The dete are tabu-
lzted (including references 10 the experimentzl work) by spe-
cies, everage fibre dimensions (dilzmeter &and lergtih}, chemical
composition (ash, cellulose, lignin and pentosarn conients),
pulping metihoa (kraft, soda, mechanical, etc.) pulp yield 224
products for which tne pulp is suiiahle.

it. Heintze, E.F.
Bistorical, technicel and economic study of fiber-
reinforced meterials.
Z. Gesamite Textilind. 72, mno.2: 163-169 (1970).

The use of engineering and construction meterials containing
reinforcing fibres during the last 3500 yeers is discussed.

12. Iyengar, K.S.
Utilization o waste in pulp, paper, sugar, petro-
leum &nd agro-based incustries.
Chemical Age of Tndia 27, no.312: 1045-51 (1976).

Some of the wastes emanatirg from the paper, sugar, cement,
petroleum and agro-based industries are reviewed and methods
suggestec for their effective utilization,

13. Jarman, C.G.
Recent reseerch and aevelopment in hard fibers.,
Shirley Inst . Publ. $528:.95-11& (1977).

Recent develorments in the production of herc Iibree, parti-
culerly sisal, abaca and coir are revieved.

4. Jetzer, R.
Process for miiwulaciuring a fibrous materizl fronm
domestic, agriculiw.ral, forest, and/or industriel
wastes.
Ger. pst. ¢,325,056 (Hov. 29, 1973).

L process for manufacturing fibrous material from domestic,
egriculturzl, forest, andor industrial wastes it based onu
limjted uerobic decay designed to degrade sugars, starch mate-
riels, proteins, etc., while 2voiding excescive degradation

ot fibrous material. The fibrous meterial can be mixed with
binder and formed into molded articles.

15. Linlu, L.
Panels, paper and paperboard from agricultural
residues.
Unesylva 29, no.11€: 12=17 (197¢).

Describes the use and the suitavility of azricultural residues
like bzgasse, strew, cotion linters, anu flax shives as raw nate-
rizls for tne procuctiorn of panels, paper and paper boards.
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i6. McGovern, J.N.

Expancing sources of natural fibers ané resultant pulp quality.
Tappi 58, no.l: 82-86 (1975;.

Reviews changes in the sources of natural fibres for making paper and
boardc in the USA since the turn of the ceniury, wnen 76% of the furnist
was spruce and other gpecies and in recent years, alternative sources
of fibres have become increasingly important, e.g. logging residues,
wnole-tree logging including vark and low~grade hardwoods, sawmill
residues; industrial ané household waste, non-woody plant fibres and
tropical woods. Thne quality of pulps from these sources is discussed.

17. Madan, R.N.
Summary of investigations carried out a® the (Indian Forest
Resear~h Institute's) Cellulose and Paper Braanch om suitability
of agricultural residues for pulp, paper, and board.
Indian Palp and Paper 30, no.4: 15-17, 19-21 (Dec. 1975/Jan. 1976).

Tne suitability of bagasse, jute sticks, and rice anc wheat straw is
summariged for the production of pulp (e.g. dissolving pulp), paper (viz.
greaseproof, wrapping, writing and printing pepers and newsprint), and
board (viz. straw, hard, and insulation board).

18. M¥ohan, D., Rai, ¥., and Rehsi, S.S.
Industrial Kastes and builaing materials.
UN Seminar on the Use of Industrial and Agriculiural Wastes
for Low-cost Comstruction, Puerto Rico,
Dec. 9 - 13, 1974.

No abstract available. The authors ithemselvee have regretted their
inability to supply either the paper or the abstract.

19, Mohan, D., and Singh, S.M.
Building materia’a from agricultural wastes.
UN Seminar on the Use of Industrial and Agricultural Wasies fo:
Low=-cost Construction. Puerto Rico,
Dec. 9 - 13, 1974

Inéia being predominantly an agricultural country producee lavge quantities
of agro-industrial wastes. Rice straw, rice husk, jute sticks, coconut
fibre and pith, groundnut hulls, e*c., are some of the main egricultural
wastes. Y- ° the rising cost of petro-chemical based resin binders, it is
becoming ipcreasingly uneconomical tc use synihetic resin binders in making
low cost building boards anc sheeis from such wastes. Hence ihe present
need is not only to find out effective means of utilization of !ie agro-
industrial wastes out 2lso i develop techniques and materials a.vermative
to the traditional ways of converting these wagtes intc useftrl Huilding
materials. The Centiral Building Research Institutie, Roorkee (u.P.), India,
has workad out geveral processes of making building boards anc corrugated
rocfing sneets using portland cemert and megnesium oxychloride cewment as
suitable binders, The present paper gives a review of the current R & D
work ané scope of the deveiopment work planned for the future.

2C. Murayama, T.
Yew Composite plastiics. .
Jap. Piast. Age 10, nc., 2: 17~-23 (1972)

A Gigcussion arout plastic-woou laminates anc plastic compoeites with agri-
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cultural materials, e.g. straw, chaffs, peanut stalks, and bagasse
are describec.

21. Yiedermzier, F.F,
Technology, engineering, and machinery for manufacturing
panelboard from nonwocd materials.
Tappi C.A. Keport no. 67: 49-66 (1976).

Particle boards made 0f non-wood materials do not exhibit any
essential differences from wood-based boards. They poscess
satisfactory rhysicar and acoustical properties, as well as goocd
thermal insulation gualities, The tecnnology &r gluing, met
forming and pressiag is similar to wood based particle boards,

al though speciel attention must be given to hervesting, trans-
portation, storage and preservation of the raw materials. Vaste
meterials previously considered of no commercial value can be
reconsidered in terms of economicel and technologically secure
conversion +o a valuable product in areas of low forest resources.

22. Eegionel Research Leboratory, Jammu (India).
Utilization of lignocellulosic wastes.
The Chemical and Polymer Times 6, no.10: 8 - . (1978).

A brief write-up on the research carried out at the Regioral
Research Laborstory, Jamm: regarding the utilization of forest
was es and sgro-industrial wastes for the production of cellu-
losic products like fibredoards, straw boards, particle becards,
etc.

23. Rudd, G.
Use of waste fiber at the Scandinevian industry
foundation.
matkinius Tek. ro.9: 44-46 (1976) (PFin.).

vaste fibres from the cellulose pulping industry were utilized
as edditives in cattle fodder, tiles and fibreboard without
reduction of quality when fibre content was 5-10%.

24. Singh, S.M.
Agro~-industrizl wastes and their utilization.
Research a-d Industry 19, no.4: 159-162 (1974).

In addition 1o reed, straw, corncodb snd stelk, many other non-
traditionel wastes such as coir fibre, cocoerut nith, groundnut
husk, rice husk, jute sticks and bagasse ave ncw obtained in
large quantities as wastes from agro-industries. The importance
of their coaversion into tuilding panels has been strzssed. The
technologicel developments in difrcerent countries ia respect of
their processing into various kinds of building boards, blocks
and panzls ere slso discussed.
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Sipne, U.F¥., Juite, S.8., Chaliha, B.*Y,, sad Iyengar, X.S.
Possibilities of r:placing asbestos in asbestos-cement
sheets by cellulose puip.

Indian Concrete J. 49, no.8: 228-232, 237 (1975).

Cement-fibrevoerds were produced using cellulose pulp instead
of asbestos. Compression was necessary in order to meet the
+ndian strength standards. Veriables studied were type of
pulp, puld pretreastment, freeness, and pulp/cement ratio. A
30 tonnes/day plant will soon start producing pulp-cemeni boards
for large scale testing.

26. Soderhjelm, L.
Pogsible uses for .. brous sludges from the pulp and
paper industry.
Peperi Pun 58, no.9: 620-622, 625-6026, 622 (Sept.1976).

In Finland the generatirn of fibrous sludge from treated pulp

and paper mill effluents (white weter) amouuts to ca. 180,000 o.d.
tonnes/year which would cost ca. $ 20C,000 for land disposal.

A mgjor proportion can be or could be recirculeted and recused in
paper, board, anh fibre insulation boards. However, some sludge
types are not suitable for recycling. Conversion into animal
fodder (silage supplement) and/or soil amendments seczs to be

an advantageous outlet for low-ash sludges, whereas high-ash
sludges mey find better use in the building industry, e.g. in
bricks, cement tiles, and plastic fillersn%to replase wood
flour). additionsl possibilities include fermentation (of
bireh- or other ha- ‘wood-derived sludge fibres) into xylitol

(in ca. 90% yield), other enzymic conversions, oxidation for
clay recovery, and incineration a el,

27. Srimtava’ Jd.S.
Wealth from waste. ‘
Yojana 18, no.9: 30-31 (1974).

L review on the utilization of waste materials.

28. United Nations Industrial Development Organization, Vienna.
Informetion sources on truilding boards from wood and
other fibrous materials.
UNIDC Guides to information Sources, no.9: {974, 82 p.

This guide deals with sources of stetistics and economic date,
basic handbooks, text books and manuals, monogreph series,
current periodiczle (including absiracting and incex’ng periodi-
cals), proceedi.gs, pPapers ani reports, specialised dictionaries
and encyclopaedias, ®vipliographies, etc., on the subdbject.
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29. United Netions Industrizl Development Crganization, Vienna.
keview of esricultural residues utilization for production
of panels, background Pzper nc.127, FAO World Consulte-
tion on Wood-baseé Penels, lew Delli, 6-16 Feb. 1975, 8 p.

This pzper aims 2t compiling the information availzbvle on agri-
cuiturel residues useable as raw materials for the production
of panels. Iwenty five agriculturgl residues either sglready
used industrizlly, or on which research work has been carried
out ere referred to.

30. Vajda, P.
Comparative evaluation of the economics of particle
beard and fiberboard manufacture.
Tappi C.A. Report no.67: 93-111 (1976).

The menufacturing economics of the well-established UF bonded
industrial-grade particle board and the newly-introduced medium-
density fibreboard product are compared. The economics of the
wet and dry processes for hardboard manufacturing are also com-
pared. Experience with non-wood fibres in the manufacturing of
panel products is limited to 2z few plants scattered throughout
the world. In analyzing the suita™ility of certain non-wood
fibres for use in this industry, a numoer of additional factors
mist be examined, incluading the amount of nonfibrovs material
(such as bagasse pith) which must be seperated from the fibree
and rejected before the finzl processing; duraticn of the har-
vesting season and feasibility of storing the raw materials for
extended periods; gs well as the merket for such a product in
developing countries. The mediun-density fibreboard prncess is
thought to have potential for using non=-wood fibres as rew mate-
rial, bezause non-wood fibres are obtzined mostly from relatively
sm2ll compor-nts, such as sugar cane, cotton stalks, or grasses,
and would lend themselves more readily to the manufacture of
fibres than particles.

31. Vasishth, R.C., and Chendramouli, 2.
New pemel boards from rice husks and other agricultural
by-products. Dackground Paper no.30, FAO World Consul-
tation on Wood-based Penels, New Delhi, 6-16 Feb. 1S75, 12 p.

Agriculturel by-products such as rice husks, wheat straw and rye
grass are availeble in abundance and represent a renewable re-
source. Suving fidbroue, they are admirably suitable for the pro-
duction of bullding materials. Comrosite boards from rice husk,
wheat straw and rye grass can be produced by using 6 to 8% of PF
adhesive. Consequently, the economics and commercizl produc-
tion of these boerds in rice growing courntries like India, Thai-
land, Melaysia, etc., lock very good.




32. Volif, L.LA., and leas, 4.I.
Fibers for specizl purposes.
koscow, Khiniya, 1971 223 p.

33. ¥nuk, X.
tilizeticn of forest residues such as leaves, needles
and bark in producing psrticle bcard.
Holztechnologie 18, no.2: 80-83 (12977) (Ger.).

Report is given on the preliminary investigations on the uti-
1ity of chips with forest residues such a2s leawves, nceiles and
bark. Several varieties of boards were produced in the labo-
ratory as well as in the industry. The properties obtzined
Justify the contimatiocn of the resesrch workz. An improve-
ment in the property seems possible by debarking the chips.

34, Wood and plant materiels.
Science 191, no.4228: 747-776 (1976).

A section of a special issue on materials (with particular refe-
rence to USA) contains 6 articles, one article by Atchison, J.E.
is on agriculturel residues and ithe other five on non-wood (in-
cluding bamboo) plant fibres.

Abaca

(see abstract no. 13)

Bagasse
(see a1s0 abstract no. 13 155 173 20; 24)

35. Egre, D.

Will sugar cane frcm Provence become a source of raw
material for the French paper industry!
Rev., Forest. Franc. 28, no.2 : 139-147 (1976). {(Fr.)

A discussion is presented on the potentiel of bagasse from sugar
cans: grown in Provence as a source of fibre Icr <the Frenck paper
industry.

%6. Ishizawa, S.
Basasse & Peper: pant 1.
Kako Gijutsu 18, no.4: 1=5 (1977). (Jap.)

A reviewm bpaper.
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37. Smith, W.%. Jr.
History and description of current (bagasse fibreboard)
operations of Tztlopan de Venezuels,(S.i.)
Tzppi C.A. Report no.67: 87-91 (19755-

Nej
|

The formation of Tzblopan de Venezuela in 1958, and the opera-
tion of a pilot plant in 1955-1960 made it clezr that high,
redium, and low-density bagasse fibrebcard could be mznufac-
tared economicelly with e dry process. Tableopan's industrial
operation began in 1964. Yearly sales gpproximated only

g 1,500,000 until 1972, but reached nearly 5€ miliion by 1975,
due to incressed prosperitr in Venezuela and z growing skortage
of wood, anc the company purchased = second line. Bagasse
processing offers good economic incentives to sugar producing
count{ries in which therc are small but growing markets for
Yoard products, and consequently where flexibiiity is recuired
in the range of iroducts to be manufactured. if =2 wood
shortage exists iu the cane-growing areas, the prospscts for

a successful bagusse board industry are enhanced.

28. Van Sickle, C.C.
Raw materiels for wood-based penels produced in North
America. Background Zaper no.76, FAO World Consulia-
tion on Wood-based Penels, New Delhi, 6-16 Feb.1975, 9 D.

Wood rav material for panel products totalled more than 60
million cubic meters in 1972. Roundwood supplied B82% of the
wood used, industrial residues supplied the remeinder. Non-
wood fipres are obtained mainly from wasie paver. Sugar cane
bagasse and other vegetable fibres are used in small amounts.

39. Vo Tong, X., and Samaniegc, R.
Recent advances in the utilizetion of sugarcene bzgasse.
Sugar News 46, no.7: 276-278, 284-289 (1970).

“ork done during last ten yeax»s is reviewedl.

40. Wright, C.
Bagasse - no longer 2 heelth risk,
Bozrd manufacture 13, pc.12: 149-154 (1970).

Deals with chemical compcsition, problems of fermentation and
health hazard. Discusses how the problem of bagassosis is over-
come by the mejor technical development carried oul by Bahre-
Bison Gretenwerke in which fuil-scale production has been con-
firmed in the stebilizaticn of bagesse for verticie boaxrd and
fibrebcard rlants.
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(see also abstract no. 1; 10; 32)

41, Meshramker, EF.M,
Solid waste from wood ané bamboo as zn asset for
profitable uses., '
Indian Pulp Paper 28, no.10-11: 11=15 (April-lMay, 1974).

The utilization of sawdust, bamboo dust, berk, and relcted
fibrous wastes for various purposes (pulping, insulation and
perticle boards, fertilizer, cattle fodder, fuel, chemicals,
drilliing muds, pesticides, filter medie, dctergents, absor-
bents, plastic filters, etc.), is reviewed.

Coconut husk snd coir

(see also abstract no. 13; 24)

42. Grimwood, B.E.
Coconut palm products: Their processing in deve-~
loping countfries.
FA0 Agriculturel Developrment peper,
Trop., Prod. Inst. London, U.K. no.29: xviii + 261, (1975).

i comprehensive handbook, with contributions from different
authors. Includes chapters on utilization of coconut husk,
shell, products from coconut palm sap and coconut wood processing
and utilization.

43, Samuel, J., and Thomas, M.S.
Small scale processing and engineering research needs
of selected agricultural crops in Keralaj Pert I - A
review on coconut palm.
Seminer orn Post-Harvest Technology, College of Horti-
culture, Vellanikara, Trichur, 20 - 21 Oct. 1978.

Smell-scale processing of coconmut and ites main products includiag
coir boards from coconut husks are Wriefly reviewed.

44, Singh, S.M.
Corrugated roofing sheet and building pamel from coir wastes.
Coir: 4 p. (April 1975).

Shearing waste and other toir wastes such as pith account for a
huge emount of industriel waste. Experiments heve shown that it
is possible to meke large size building paneis and zorrugzted
rocfing sheets from these wastes. The physicel and chemical
properties of the colr fibre and the composite panels obtained
are revorted. Also outlines the metnod of vreparation of com-
posite panels like coir-rice straw and coir-pith penels.




A
n

Tamolang, F.X.

The utiligetion of coconut itrunk and other parts in the
Philippines.

ESDB Technology J. 1, no.2: 36-48 (1576).

4 summary of research al Forest Products Research & Industriel Deve-
lopment Commission (FORPEIDECOX) on utilization of Cocos nucifera
(primarily the stems). The results (tabulated) shew that although
the hard outer etem leyer is sufficiently strong for sidings,
flooring and other structural uses, the core is not (but is being
tried for picture frames, etc.). Other suggested vsee of stem are
for pulp and peper, particle bourd having opiimum strength when
combirned 50:50 with wood particles.

Cornstalks end gorncobs

(see abstract no. 7; 24)

Flax
(see also abstract mo. 15)

46, Verbestel, J.B.
Raw materials cther than wood for the mamufacture of
panels.
Background Paper no.20, FAO Wrrld Consultation on Wood-
vased Panels, New Delhi, 6~1€ Feb. 1975, 15 p.  (Fr.)

The residue of certain industrial plants cultiveted in lerge messes
in several cotntries can be advantageously emyloyed in place of wood
in the memufacture of particle bvard. Th2se plants constitute e
segsonal and reneweble source of re» material. Belgium has bteen
puking panels from flax shives since 1548. Some examples are given
to illustrete specific panels based on annual plants.

Grasses
(pee ulso abstract no. 1; 10; 31)

47 . Jain, ¥.C., and Mekre, M.L.
Haribosrds)from spent rogha grass (Cymbopogon martini
Var. Motie). )
IPIEI Journzl 4, no.2: 78-80 (1974).

Rogha grass occurs sporadically in forest areas in several paxts of
India. After extractirg the oil, ihe spent grass does not find eny
special use except as fuel. As such it was considersd trat if <his
rew materizl is round suitable for hardwood mamufacture, it may be
possible to put this to & better use. This paper reports the results
of work done on the possible use of spent rosha grass as a raw mate-
rial for hardboard.




Hemp

(see =zbstract no. 7)

Jute sticks

{see alsc abstract no.17; 24)

48. Baniopadhysy, 5.B., and Sznyal, &4.K.
Viaste jute-stick has mary industrial uses.
Indjan Pmg. 23, no.12: 31, 35 (1974).

Reviews the availability of jute sticks and releted agricultu-
ral raw materigls in Indie and discusses the scope of their
utiligation for pulp and paper and boaré industry.

43. Senguptz, S.E.
Scope for development of jute shellac composite
products.
Jute Chronicle 8, no.6: 117-114 (1973).

Exploratory work at the Indian Jute Indus*ries Research Asso-
ciation indi:+ ted that boards from jute-shellac could be vre-
pared. If the water resistence and heat recistance are im-
proved, they c:n ve compared in physicel, chemical and mechani-
cal properties vith syrtiaetic resin bonded boards.

50. Sengupta, S.RE.
Jute-shellac board - a solution to many substitution
problems in packaging.
Chem. Age India 27, no.5: 470-474 (1976).

AL review paper.

fenaf

(see also abstract no. 4)

51. Atchison, J.E., end Collims, T.T. Jr.
World wide developments in Kenef.
Tappi C.A. Repart no.67: 15=27 (1976).

A technical litersture search on kenaf has uncovered more than
1000 references, cf which almost 200 (in the period 1950-1976)
dezlt with the use of kenaf for peper pulp. In addition %o
listing the various reseerch organizetions and companies involved
in studies on kenzf pulring and composition panel bcard in the
USL, this peper presents & general overview of the publications
covering these investigetions which have been cerried on in oiher
parts of the world.




ito, XK.
Eenaf, a new pulping msterizl.
Kari pz Gikyoshi 30, no.4: 195-201 (1976). (Jap.)

U
AN
L ]

A review pzper giving cifferent applications of the materizl.

Palrm stems gné leeves

(see also abstract no. 45)

53. ZXek, T.5., Knhoo, K.C., and Lee, T.FW.
fulping studies on empty fruit branches of oil psalr
(Elacis guineensis Jag g.
Kalaysian Forester 39, no.1: 22-37 (1976).

Zepyrus
(see abstract no. 1)

Pegt

54. Bel'kevich, P.I.,, Gaiduk, K.&., Chistove, L.R.
New trends in the utilizetion of peat.
Zh. Piz. Ehim. 46, no.12: 3004-15 (1972). (Russ.)

The peet resources of the Soviet Union constitute 62% of the
world's resources, and the rational utilization of this nstural
meterial is an important problem to be solwed. Phe tradi-
tional use of peat 2s fuel has been lergely discontimed in
favour of more economical energy sources. In order to develop
methods for en efficient utilization of this complex materizal
studies are needed on the composition of peat and its mechani-
cel and physical properties. Such studies, in addition to
their practicel interest also contribute to the knowledge of
the process of carbonization of organic materials. Extensive
studies of peat are being conducted at the Peat Institute of
the Beloruss. Akai. of Sci., and include the xinetics of p-
thermolysis, its ion-exchange properties as well as the i:
trial utilization of the peat components. These studies _.
summe rized and s>me of the most interesting results obtaired
are discussed.

Reeds

(see abstract no. 13 7; 10; 24)

Rice husk
(see also abstract no. 24; 31)
55. Columbiz Engineering International Ltd., Vancouver, Canada.

Preliminary cost study of rice husk composite bcard plants.
Cer Tech 2: 39 (1972).
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56€. Dzttz, R.EK., ané Dass, K.
Use 9f rice sk in building meterials.
Seminer on kice kill lodernizstion, East India Rice
ills Assoc., Celcutta, Sept. 22, 1974.

57. {tackman, M., and others.
kice null utilizetion.
Pinal Keport, URS EKeseearch Co., Califormnis, Sert. 1¢70.

58. Vimal, C.P.
Utilization of agro-industriel by-products: Part I -
paddy husk.
Researck and Industry 20, mo.3: 113-120 (1975).

This paper presents a broad spectrum of the wide range of uses
to which paddy husk can be put. Efforts towards its utilize-
tion will not only pay rich dividends to the rice miller, but
elso be instrumental in providing ebundant supplies of raw mate-
rial for the production of a wide variety of new products.

Sisal

(see abstract no. 13)

Sorghum

(see abstract no. 7)

Straw

(see also abstract no. 13 7; 153 17; 20; 24; 31)

59. Hernadi, S., ard lengyet, P.
U+ilizetion of short-fibered materials in the Hurgarian
pzper industry: Experimental investigations and their
industrial eveluation. _
Papiriper 21, no.1 : 1-7 (1977). (Bung.)

The progress made over the past 25 years in supplying raw mte-
rials to the Hungarian peper industry is reviewed. Research

on the paper-meking utilizetion of rice and wheat straws and of
domestic hardwoods is summarised, and commercizl-—scale experience
with mixed harfwood pulping (by the NSSC and kraft processes)

is reported. The sheet properties of hardwood corrugating
mecium, and the papermaking behaviour (filler retention, bestabi-
lity, etc.) of hardwood pulps are indicated.

60. Komorowske, k.
Suitzatility of rice straw for pulf pro@uctiqn.
Przegl. papier 27, no.4: 127-131 (1271). (z£ol.)




B,

61. Rexen, F.
Straw as an industrial raw nateriel.,
Sol. Energy Agric. Jt. Conf., 1976,
UK Sect. Int. Sol. Energy Soc., London, 38-43 (1977).

The utilizetion of straw in the production of pulyp, particle
board and proteins is discussed.

62. BRoth, L.
Pzpermaking materials: 1 - Gereal straws.
IPC (Appleton) Bibl. Ser. no. 171, Suppl. III:
63 p. (1975). $ 10.00.

Coverage of the pertinent literature (via ebstracts, annota-
tions, and index entries) in this contiruving series of vpiblio-
graphies ranges fromr ca. 1967 through 1974.

Tobaccc waste

(see abstract no. 7)
MORPHOLOGICAT CEARACTERISTICS AND CHEKICAL COKPOSITION

Gener

63. Chakraverty, A.C.
Swelling behaviour end comparative pordasity of some
vegetable textile fibers at different moisture regains.
Pextile Res. J. 41, no.4: 318-21 (1971).

The volumetric swelling of jute, meste, sunn, sisal, manile,
remie, and flax plant fibres 2t different moisture conditions
was studiec. Although the fibres contain different amounts

of cellulose, hemicellulose, and .ignin, 2 simple muthematiical
expression relsting volumetric swelling to moisture regain was
obtained in 211 ceses. The porosity of the fibres, as esta-
blished from their arparent density and true density (determined
in a density~gradient column), indicated that those heving high
cellulose contenti were less porous than those with high non-
cellvlosic contents. Recspective porosities of the fibres did
not ckange significently with increasing swelling.

64. Chow, P., Walters, C.S., and Cuiher, J.E.
Specific grevity, bulk density, end screen analysis
of midwestern plant-fiber residues.
Forest Prod. J. 23, nc.2: 57=-6C (Feb. 1977).

S1znt residues (herdwood bark, sawdust, and sinavings; oak coope-
rege waste; corncobs and stelks; sunflower seed ccets; comrer-
cielly prepared aspen end s.uthern pine furnishes; anéd Douvglas-
fir bark mulch) were refined for use 2s psmel boerc furnishes.
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In general hammermilleé furnishes and +those processed in =
Bauer steam pressurized refiner were 2 to 4 times 2nd 4 to 14
times, respectively lighter than the un-efined so0lid residues.
The specific gravitir of arn unrefined residue was not zlweys

a good indication of bulk density of the refined material.
Hemmermilling vroduced uniformly granuler particles more sui.
table for agricultural or horticyltural uses (e.g. mulch,
growing media, livestock bedding/ then for panel boards. The
Bauer refiner produceé oulky and fibrous mzierials from the
plant residues that were suitable for the menufzciture ¢f vamel-
board products. Even particles of relatively short length
(<awdust, shavings, bark, and corncobs), whern processed in a
I uer steem pressurized refiner, yielded 2 fibrous furnish.

€5. Escolano, E.U.
Proximate chemicel composition of egricultural fibrous
nmaterials and its significance. '
FORPRIDECOL Tech. Ncte no.129: Lay, 1973, 4 p.

The ash, silica, lignin, holocellulose, alpha-cellulose, pento-
sans, and extractives (elcohol-~benzene, hot-wzter, and 1% NaOk)
contents of abaca, Agave and Furcraea fibres, banana fibres,
sugar cane bagasse, and coconut palm are tabulated. The sui-
tability of these agricultural crops for paper making is dis-
cussed.

66. Gonzales Flores, M.D., and Vazouez Garcia, K.A.
Comparative study of fibers from annusl pl mits with
regerd to their,use in the paper industry.

Sobre Deriv. Came Azucar (Rev. ICIDCA) 9, no.2: 9«17
(Mey/Aug. 1975). (Span.)

Bagaesse cane residue, tobacco stalk, banana stalk, and kenaf
fibres were compered as papermaking raw materials, using as a
reference the chemical snd morphological properties of woods
commonly used by the pulp and paper imdustiry. Bagasse fibre is
similer in length to wood fibre, but the length diameter ratio

of bagasse is grester, thus making it more flexible. Cane re~
sidue fibres are short and thin, and not acceptable for paper.
Pulp, cellulose, lignin and pentosan contents of cane residues
are lower than in bagasse, tut ash content and solubility in

hot anéd cold water and in .1% NeOE are higher. The fibrous

part of tobacco stelk is suitable for papermaking, but the bark
and pith have inferior properties. Large fibres are found in
the petiole of the banane plent, which part is of greatest indus-
trial interest, but suchkh fibvres also have a high moisture content.
Kenaf pith hae acceptable chemical and morphological properties
for the production of high-cuelity pulp, but the woody part has

a different structure and is not suitable. Data gathered for
the study are tabulated.
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Jetzer Engineering AG. .

Improvements in and relating to the recovery ol fibers
from wazste material.

3rit. pat. 1,44€,125 (Sept. 2, 197¢8).

(o)
-]

mhis process for recovering fibres suiteble for forming into
structurzal panels frcam wastes, etc., is similar tc tnat aescribed
in Ger. pat. 2,263,974 (July 4, 1574) and Freach pat. 2,211,291
(July 12, 1574).

6€. Joshi, V.S., and Basu, S.
Kinetic studies on the delignification of celluiosic
raw npterials during pulping processes,
Chem. Age Imdia 22, mo.2: 49-55 (1971).

Rice straw, bagasse znc bazamboc were subjected to pulping by the
sulfzte and =88z processes and in all cases delignification in-
creased with cooking time and temperzture following & pattern of
bulk delignification and residual deligniiication &1d giving
curves from which first order reaction re¢te constants were calcu-
lated. Pulping at more than 120°C and by the kraft process was
unercnomical for rice straw and bagasse while for bamboo 140°C for
more than 3 hours was necessary to obtain pulp.

69. Xpen, A.H., Hzshmi, P.¥., and Khan, K.£.
Studies on some chemical characteristics of jute, flex,
cotton and other vegetable fiber as related to cellu-
lose contents and fineness under different treatments.
Pakistan J., Sci. 20, no.5=6: 1968-213 (1968).

The effect of spacing, fertilizer and growing season on the che-
micel characteristics, e.g. hydrolysis, nitration, carbonation
and a2cid purification, of various plant fibres was invesiigated.
Hydrolysis .values renged from 20.630-35.863% with sunn hemp having
the lowest value and ramie the highest. Spacing effects were
bighly significant at flowering and seed maturity stages, while
fertilizer effects were significant at flowering stage. Fitre-
tion values ranges from 114.880-140.270% with flax having the
lowest value and sunn bemp the highest, The chemical charac-
teristics were directly associated with thke cellulose content
and fineness in fibres. The higher the values of the chemicel
characteristics the finer the ribre and the higher the cellulose
content,

10. ¥im, U.G., and Pak, C.H.
Pulp-forming characteristics oI some monocotyledonous
plants.
Choson minjujuui Inmin Konghwaguk Kwznagwon Tongbo 24,
no.3: 137-141 (1976). (Korean).

Chericel composition, yield reactivity imn xanthation, &nd crys-—
t.1linity of sulfete pulps frou two reeds, straws ni sugar cane
zndé corn, and two bamboos were compared with those of fir pulp.




The plant pulps shuwved higher reactivity irn xantration then for
pulp, but the filterabili y of viscose Irom the plant puips was
irferior to that of ine fir »ulyp 2nd the plant pulps nad =
spaller crystelliite size.

1. Louaen, L.
Pulping ¢ tagasse ené ciher pepermzaking fibecrs.
IR (Arpleton, Wis. 54911) Bibl. Ser. ne. 270, 1576, 123 .

This supplement to special tibvlisgraphy 341 (1570) cites litera-
ture published fromx 1970 to 1975 on the struciure, chemrical and
physicel properties, and papermaking characterisiics of ron-
woody iibres, imcluding, abaca, bag~sse, bzmboo, kananz, corn
and c¢otton plant residues, grasses, Xapok, legumes, ozt hulls,
okrz, palm, papyrus, reed, siszl, sorshum, itobacco, and similsar
plant fibres.

12. acDonalé, R.G., and Franklin, J.H., Ed.
Pulp and paper manufacture, Vol.II - Control ol secon-
aary iiber structural hoard coeting. 2md ed.
Nev York, kcGrsw Hill Book Co., 1969, xiii + 542 p.

It deals cozprehensively witih sources of pulp other thzn wooc,
and anelysis, testiing of meterizls, processes and proaucts otilher
than puper. Chapter 1 includes a section cn tbe world distri-
bution, deecription and silvicultural characters, availecziliily
and procurement, chemical composition znd pulping oI bamboos,
with tables summarising tne cimensional characteristics of 31
species anc the chemical composition of 53.

13. Mciseev, B.EK., Marshak, A.B., Burova, T.S., Sukhova, L.A.,
and 7inogradova, FE.M.
Puly for the production of roofing board.
USSR pat. 465,45 (March 30, 1975).

The fibrous mzterials used for the manufacture of roofing boards
consist or the following (in wt.%) rag pulp, 30-40; waste paper,
30-40; and pulp from guza-paya (cctton stems and bolls) obtained
from a pE 4-9 solution, 20-30.

14. Yamazov, K.B., Razikov, K. Eh., and Usmenov, Kh. U.
Structural features of flax, ramie, and kenaf Iibers
studied by electror microscopy.

Uzbek. Khim. Zh. 16, no.1: 23=-7 (1972). (Russ.)

It hes been previously reported in the literziure that I stu-
cies of flex and ramie fibres whicn heve peen treated with pase
shoved that witn iacreasing zlkali concentrztiion the Iibriller
elements of the rIibre stiructures became more distinct. TIn this
peper tne results are given ol & stucy of the surface and the




£ibrillzi zné dense <nmes o0f flzx, ramie, ané kenef {ibres
befcre ant afier various ireztmernts. Tibres vere bcilec sor 3
hours with KalE. Two-state carbon-polystyrenereplices were
zmade Zor studying surfaces and Iibrillar 2ones, as well as the
dense zones oI microfibrils hydroliyzed with 11% sulfuric acid.
The methods used were previously cescribed. The photomicro-
sraphs of the treatec ~nd untrezted fibres incicated that the
ranle ¢nd ke2naf fib-es are more resistznt to treatment with
2lkali trar the flax Jibtres. The assucmption can be mede that
there are mcre non-cellulesic materialz in rzmie snd, especizlly
kenel fibres then in flax fivres, which envelope the structural
elements such a5 microfivrils, Iiorils, and their l&yers, there-
by increasing their stabiiity. The study oi the fibres before
anid aiter treatment with alkali under identical coaocitions shoved
¢ifferences in their microstructures. The greatest changes
were obssrved in the case o1 flax fidvres. This is probebly

cue to tne relatively lower conient of non-cellulocsic materiels
in flax znd the considerable elimination of these mzterizls as

e result of the alkzli treatment.

5. Schliefer, K.
Hatural cellulose fibres.
Ullmeuns Encykl. Teck. Chen.,
4th ed. 247-25% (1975). (Ger.)

The chemical constitution, morphology, microstructure, physiczl
properties and processing of cotton, raffiz, flax, hemp and
jute fibres are reviewed.

76. Teixeirs de Carvalho, %.4., Berson Rousseau, S., and
Britto Persira, C.E. de.
Influence oi pectinic acids on the characteristics of
cellulosic cells.
Papel 34: 31-46 (Jam. 1973). (Port.)

Infra Red spectrophotometry, beziing and sheet-formztion stu-

dies were conducted on fibres of cotton and euczlyptus as well

2s on pulps of pine, sisal, hemp, and various other fibrous
piants. The IR spectroprhotometry showed & characteristic absorp-
tion band in the region of 1725 - 1750 en~! with a

clearly defined peak a2t 5.75-5.860mm, for the pectocellulosic
fiores, Tris included the fibres of the pzlm Astrocaryum vulgare
as well as of the fibrnus plant Reoglaziovia variegatcz. Due to
the pectocellulosic nature of the fibres, pulps of these mate-
rizls exhibited excellert beating znd sheet-formatioa cheracte-
ristics compared to those of cotton and wood.
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17. Toor, 7.L., ang Din, kT,
Pulping stability o various fibrous raw meterials oI

west Pakistan.
Pakisten J. Sci. Iné. Res. 16, ao0.5: 202-209 (1973).

The properties and suitability oi pulps obtained Z“rox wheat and
rice s*raw, sugar ceane pagasse, coiton linters, kani, Chloris
gayanea, Panicun zntidotzle, Lasiurus hirsutus, Erazrostis megas-
lachya, SOTEDUNL alniull, Cenchrus setizerus, Arundo donax, Dibpla-
china iusca, kenal, pine, pcniar, spruce anc paper muloerry are
miscussed. ¥enaf zzve the best pulping results of the 14 non-
wo00d Fibrous materials investigated &s e replacement for un-
bleached krzft pulp and bleached sulfate pulp.

T€. Usmanov, Kn.u., Raxikov, K.Eh., Famazov, i.B., Taspula-
tov, Yu. T., Giteli'makher, K.I., Adylov, A.A., &nd
Soidaliev, T.S.
Structural changes im bark fiores during physico-chemical
treaiment.
Zn. Prikl. Khim (Leningrad) 47, no.10: 2301=-5 (1974). (Russ.)

Flex, Zenaf and ramie bark Iibres, treatec with sodium hycroxide
showed changes in supramol, struciure, and the X-ray ciffracto-
graas and infra-red spectra agreed well with data obtained by
electron microscopy. 3iologicel finishing process of the Iibres
was replaced by chemical treatment with 1&% NaOH, and an increase
in the thickness of the microfibrillar layer from 200 to 250-300 £
was observed. The X-ray and infra-red spectral datz were used
for calculation of the degree of crystallinity aaé the surface
area 0f absorption lines of OE groups ol the examined fibres.

79. Weiner, J., &nd Roth, L.
Papermaking meterizls. (c2) Best fibers,
1PC (Appleton, Wis.54911) Bibl. 3Ser. no.175, Suppl. 3,
1973, &1 p.

The morphology, rulping, paper mazkins and other properties of
flax, hemp, sunn, ramie, Jjute, xenal, sisel, and relaied bast
tibres are covered in this znnotated anc indexed bibliography
which surveys the literature from c&. 1967 through 197z.

Abace
(see also ebsirwci no. 63; 65; 71)

£0. rscoleno, 5.0., and Villanueva, E.P.
tbace (iusz textiles) for pulp and paper.
P0RPRIDECON Tecn. lNote no.140, Lpril 1374, 3 p.

ca, betier znown as ‘anilaz hemp, Is a perennial plant belonging
the bznane fanmily. Its fibre is the world's best cordage uate-
1l due to its dureoility and resistance to szlt weter. L
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Bazasse

(see zlso abstract mo. 65; 66; 6E; 70; 71; 77)

B1. Bemovanasie Kitrani, K., and Lorenzo, C.MN.
Influence of cane varieties on the production of high
yielé pulp.
Sobre Deriv. Cena Azucar (Rev. ICIDCL) €, no.3: 16-25
(Sept./Dec. 1974). (Spen.)

*ibre and pith content, particle size distrioution, fibre dimen-
sions, and Tibre chemistry of bagasse, and prysical, mechanicel,
ané optical properties o pulps prepered Irom ihe mzin varieties
of sugar cane were anelysed 10 determine the iniluence 0f cene
variety on the production of hish-yielu pulps. (Experimenizl
date are included). Secause signirficant differances were noted
only- in particle sigze disiribution, nish-yield pulps ol good
quality czn be prepared from &ll of the principel ceane varieties
preposed ior ithe development of the Cudban imaustry.

&2. Battle, E., Rodrizuez, ¥., and Suarez, J.
Influence of sioraje methods on the properties of
bagasse fibervoards. (1) Effect of storage iime omn che-
micel coxposition and morphology of bagasse balec,
Sobre Deriv. Cana Azucar (Rev. ICIDZL) €, mno.3: 9=15
(3ept./Dec. 1974). (Span.)

The veriations in the chemical composition and morphology of
bagasse stored for 12 months ere analyzed. Under ideal storage
conc¢itions, the chemical composition wes slizhtly altered, but the
begasse became a2 practically steble material within the siorage
perioa. Alpha-cellulose, holocelluloese, and lisnin contents
increased in the first seven moanths, then decreased slizhtly.
Besides storage itime, depithing also seemec to afiect the length
oi elementzl Iidbres; fibre lengtin varied with the equipment used
znd tne humidity at whick depitaing waas zccomplished.




85. El-Ashmewy, A.E., El-Ealyoubi, S., and Fahmyr, Y.
aemireliuloses of bagasse and rice straw.
kgypt J. Chem. 18, mo.i: 148-56 (1675).

Eolocellulose was prevered from extractive-free bagasse and
rice straw with a AcOb-KaCl mixture. The holocellulose wes
ther extracted with 100% deoxygengted NalOH at room tempersture
for 20 hours. The extract was adjusted to pE 4.5-4.7 with
5% AcOE and PRt (hemi-cellulose fraction 4) wes ccllected oy
centrifugation. To the supernztant was added 3 vol. of 95%
EtOE and PRt was collected (hemicellulose fraction B). The
rice straw hemicelluloses contained 70% pentoses. The pen-
tose content was 70 and 80% for rice straw and bagasse hemi-
celluloses. The hemicellulose fraction A was richer in pen-
toses than the fraction B. All the hemicellulose fractions
conteined xylose, arabinose and glucose. Galactose wes found
only in tuo fraction B. Xylose was the major sugar in all
the hemicelluloses.

84. Bspinosa, J &., and Battle, E.
Study of the influence of new Cuban cane varieties
on the pulp amd paper industry.
Indian Puip Paper 26, no.10: 149-154 (April, 1972).

The papermaking qualities of 5 wvarieties of Cuben sugar cane
begasse were studied. They varied only slightly. Among
chemical clLaracteristics, cellulose content varied from 47 to
50%, pentosans from 25 to 27%, 1i from 20.13 to 21.58%, end
ash content between 0.78 aud 3.22%. Fibre lengtk ranged from
0.56 to 1.40 mm, and the length per unit weight from 1.38 to
1.87 mm. Accordingly, no significeat differences were observed
in the properties of paper pulps from these five varieties.

85. Jacopian, V., and Paul, D.
Morphological studies on bagasse amd its decompnsi“ion
products. ,
Faser forsch. Textil tech. 23, no.10: 446-447 (1972). (Ger.)

A layering of the secordsry walls of the sclerenchyma cf bagasee
is observed by electron microscopy, in contrast to ihe homoge-
neous secondary walls observed in wood cells. Frehydrolysis of
bagaswe with refluxing 0.5% HCl removes most of the pentcsans
but litcle of tne lignin. Digestion of unhydrolysed bagasse in
5% NaOH at 160° causds exter..ve delignification and removes
part of the pentosans.

86. liussi, F.
Bagasse, an important rew material for satisfying
netional needs.
Papel 31: 33-56 (Aug. 1970) (Span.)

The properties aml possible arplicaticns of bagasse are reviewed.




ET. Oc=upo Suarezi, 5., aad Celderin Moser, A.
¥ine strusture of sugar caue bzzuasse, Part-I.
Cube Azucar: &-14 (Jan./Karch, 1973). (Span.)

B studies are presented of the ITinme structure and Zorphclegy

of bazasse fibres and parencanymatous cells. Moditications in

the fibre fine structure as z result of elimination of hemicellu-

loses through aqueous prenydrolysis and zs a result of elimina-

tion of lignin through the action of sodium chloriae or sulphate '
cooking arz shcCwk.

bt . Peul, D., Jacopiar, V., Menninger, H., and Heinrich. G.
Investigation of morphological changes of bagasse dur.ing
neutrzl sulfite pulping by means of scanning electron
microscopy and porosimetry. -

Zellstoff Pzpier &5, no.3: 74-76 /March 1976). (Ger.)

High pressure mercury porosimetry and scanning clectron micros-
copy were used to evaluzte morphological changes in bagasse
during neutral sulfite pulping. Bagasse appears relatively com-
pect before depithing, but the void volume is increased by mecha-
nical depithing. The totzl void volume decrea3es with time of
cooking. It mey te thet dissolution of tbe interfibriller mate-
riel causes the fibrils to draw together, thus decreasing the
volume.

B9. Scheiff, J.M
Bagasse pulp.
Papeterie 94, no.6- 466, 491-4 (June, 1972). (Fr.)

This review of the manufacture of pulp from bagasse covers the
chemical composition of bagasse, its use in the manufaciure of
fibreboards, anc its use in the manufacture ¢f paper pulp. Pulring
processes are outlined z2long with yields obtained. Prepzration
end depithing of bagasse prior to pulping is also mentioned.

Bamboo
(see glso abstract no. 6€&; 70; 71; 72)

90. Austin, R., and Ueda, K.
Bembos.
New York, agohn ¥eatherhill, 1977, 215 p.

This lavishly illustrated book comprises an introductory section omn
the lore and versatility of bamboo, & 170-page section entitled
bamboo; its beauty anc uses; and & short account of the growth and
cultivetion oi bamboo, giving informzation on planting methods, gar-
een &no industrial cultivetion and specizl tecnnigues such as oon-
sel znd production of scuare baupoo. Informziion is tebulated on
12 sympouaizl species suitable Ior tropicel and sub-tropical zones
and 15 monopodial and intermedizte species 1or t2upera%e zones.
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schrad on tue yield, rejects percentage, K2ppa number,
an¢ orightness of pulp obtaimed by *“he sullzte process.
Papei 37: 125-137 (Dec. 1976). (Pori.)

~ study of the influence of chip cimensions in the sulfate pulping
of pamboo snowed wnet ths best results in terms oI pulp Field, re-
jects content, kappa numper, ana brightness .were obta2ined using
chips of 6.0 x 0.6 x 0.6 cm (range studied: lengih, 1.5-5.0 cm;
width, 1.2 cr.; thickness, 0.2-1.0 cm). Eithin the range of

chip dimensions studied, chip lengih aid not influence pulp re-
jects content or brighiness. Highest rejecis and minimur bright-
ness were obtained using chips 1.2 com wide and 1.0 cm thick.

The hignest kappe number resulted with chips of 6.2 x 1.2 x 1.0 cu.
Data zre also presented on density, void volume, fibre dimensiors,
an¢ chemical composition of the bzmboo.

ge. Chunwarin, W.
Culm structure, composition and properties of three
Thai bamboos.
State Univ. New York College Envir. Sci. Purestry,
Ph.D. Thesis, 1975, 208 p.

The snatomy, cell-wall ultrastructure, distribution of chemical
constituents ir the cell wall, and some physical properties (speci-
fic gravaty, swelling, sorption isotherms, and electrical resis-
tence) of internodes from the central portion of Bambusa arundi-
nacea, Dendrocalamus membranaceus and Thyrsostachys slamensils were
assessed.

The anatomical features of the epidermis were oi more value for
identifying the three species o:i bamboo than the fibrovascular
bundles. The ground tissue (or parenchyme cells) which f£ill up
to about 70 per cent of the tissue of the internode culm vall
store nutrients such as starch granules, etc. However, vascular
bundles become progressively smeller in size and denser towards
the periphery.

The variztion in anztomical structure and physical properties
within and among species were inconsistent. Although the sorption
isotherms and the electriczl resistivity of bamboo in general are
similzar to those of wood, the culm anztomy, ultrastructure of

fibre and parenchyme wells, and the distribution o chemical con-
stituents in the cell wall are entirely differ:nt from those of
wood.

33, Espiloy, Z.B.
Sone properties uné uses of bamboos.
Forpride Ligest 1, no.4: 6=7 (1972).

Includes a list of 15 erect-growing anc i3 climoing species of
pzmboo grown ipn tne Pnilippines. The most populer and useful
species is tne erect, thick-welled Bawbusa blumeans.
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rosser, U., and Lizse, w.

Apa;omy of Asian bauooos with speciezl reierence to
their v;s:hlay sunalez.

ftood Sci. Pechmol. 5, no.4: 290-312 (1971).

(4}

94.

The results of zn exiensive comparative study of the anztiomy of

52 bamboo species from Indiz, “ekistan, Thailand, Indonesia, Pnili-
ppines, Talwan, &1c Japan are preseunsed. Cnaracteristic teatures
are ue° rioec anc &n identification key is presented.

95. Ku, Y.C., and Chiou, C.H.
Fiver morphology and chexical composition of important
pamboos in Taiwan.
Taiwan sheng lin yeh shih yen so Ho Tso Pao Kao Chung-Fuo
Nung Ts'un Pu Hsing Lien Eo Wel Yuaz Hui Ho Tso. 20, 1672, € p.

Aorpnolosy and chemical composition of 6 species of bamboo (Phyi-
lostachys mckinoi, Sinocalamus latifloras, Bambusa stenostachye

lelebe do 1cnoclada, Phyllostachys ednlzs, Leleba oldhami and Bambuse beechevana)

were examined. Samples were prepared in accoréance with TAPFI standards for
moisture contert, ash, hot water solub;llty, 4 NeOH solubility, alcohol-benzene
soluability, ether solublllty, pentosans, and lzgnln. The Wise method was used
for holocellulose and alpha-cellulose,

96. Latif, KE.A.
Vesetable I'iorous raw materizls for pulp and paper
-industries in East Pakistan.
Porest-Dale News 1, no.s: 10-26 (1963).

Fourteen hardwood species, 3 maugrove species and 7 species of
bamboo that may be of use for pulping are stucied and their che-
rical composition is given.

97. Lie, S.C.
Site and growth of important bamboo plzntations in
Paiwan. (4). Long=-branch bamboo (Bambusas éolichoclada
Heyatza),thorny bamboo (3. sStenostachys Hackel), ana
green bamboo (B, _oldemii Munro).
Bull. Teiwen Porestry Res. Inst. no.243: 38 p.
(Feb., 1974). (Chin.)

9t. Liese, %., and Grosser, D.
3tudies on variability of fiber length in bzauboo.
Holziorschung 2¢, no.6: 202-11 (Dec., 1872). (Ger.)

Veriztions in fibre length znd width witnin one internotie were
studied in the case oi Bambusa tulda, B. vulgeris, and Dendroca.amus
gizanteus. Pibre lengtin wes founc 10 I1rst increase across tne
wall from the peripkery and taoen decreaseu towaras the inner part.
Eowever, long tiores were also found in ithe outer 2zone. Pibre

% "n c¢id not snow these variations. with increasin. height in

th. culwi, there was a slight reductiorn in fibre lengih. Tnis
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variaztion ir fibre length shoulc be conside:ea when taking samples
an¢ giving esverzze values for & species. L vzluebie tabie gives
resulss ootained °©y other workers on fibre lergth anc wicih Zor
zbout 7t species oi bamboo.

99. Paraneswaran, ., and Liese, W.
Pine structure oi bamboo fivers.
food 3ci. Techmol. 10, mno.4: 231-246 (1976).

The follov~ing species were studied: Cephelostachyum pergracile,
Dendrocelamus latiflorus, I. strictus, ideloceanna bambusoiages,
Oxytenaninera aoyssinice, Payillostachys eaulls, anc Tnyrostachys
oliveri. Bamboo Iibres exhioltea a polylamellate stiructure with
alternating broac and narrov lamellae. ®ibrils in the broad
lamellze were oriented at angles 21 2-20 degrees from the fibre
axis, whereas those of ihe narrow lamellae were oriented &t E5-90
degrees. Lignin and xylan concentrations were highest in the
narrov lamellae. £ model for the thick-walled bamboo fibre is
presented with a new terminology for the various lzmellze.

100. Perameswaran, K., and Liese, ¥.
Structure of septates fibers in bamboo.
Holzrorschung 33, nu.2: 53=57 (1977).

Septete {ibres were found to occur in Dendrocalamus laiiflorus,

Phyllostachys edulis, Schizostachyumbra chyclacum end Oxytenan-

thers abyssinica. Their cnaracteristics ang iiac structure are
gescribea anc illustrated with electron micrographs.

101. Singh, M.L., Purkzyestha, S.X., Bhola, P.0., ILalsa, K.,
and 3ingh, S.
Piber morphology anc pulp sheet properties of Indian
bamboos.
Indian Forester 102, no.9: 579-595 (1976),

Properties of 12 Indien bamboos (in:luding 5 species of Bambuse

ana 3 species of Dencrocalamus) are compared. The results are
tabulated anc = general grading suggested on the basis of pulp
yield, alkali consumption anc sheet properties. Dendrocel amuse
hamiltorii was Iound to be the best. It is concluded Thet, De-
ceuse oI the vearietion within species, pulp sheeti properties of bam-
boos cannot be predicted from fibre diuension or chemicel composi-
tion.

102. VWilkie, K.C.B., &né ¥%Woo, 35.L.
Hemicelluloses oi the bamboo: Arundinesrie jeaponica and
L. anceps. (1). Noncellulcsic beta—-d-glucans From Bamboo,
and in.erpretztive problems in the study of all hemi-
celluloses.
Carbonyd. Rec. 45:.395-409 (July, 19796,.

T.-zluczns frow i,3- ana i,4-8~-D-linked jlucans ere prisent in the
leeves and stems of the tiile-nzmed bambooOs, The ratics of the
glucosicic linkages in thz totzl hemicelliuloszs Irow leaves &and
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stems froz 4. japonicez cnc Iror the young znc old leaves anc
younz &nd ola noces oI i. anceps, were 1: 2.5, £€.9, 2.6, 2.4,
15.5, andé 15.¢, respectively. It is suggested thet tne guanti-
tative vzluez obtzined ir studies of 211 nhemicelluloces are sub-
ject to vegzries wnen it is implied that the resulis oI methyla-
tion enelysis zre relzted direcily to the materizl subtjected to
methylation. It is 2lso suggested thet, where interpretation
is possivle, cuantitative velues are more significani when totel
nemicelluloses, rather thsn frectioneted hemicelluloses are stu-
tieaq.

Banans

(see zlso absiract no. 65; 66; T71)
and
103. Das Gupta, P.C., Day, 4.,/Mezundar, A.K.
Chemiczl characterisation of bznena (Muses sespientur Linn)
fibre.
Research and Industry 17, mo.3: 107-10€ (1972).

The characteristics 0f the banena fibres have been situdied with

e view to explorins wider uses for it. The high alpnha-celiulose
content (63.5), D.P. of alpha-cellulose (1300) and ultimate cell
dimensions (length 2.5 mm; widtk 0-C.25 mz) of the fibre make it
e useful cellulosic raw material in paper and other industries.

164, Pablo, L.2.
Production of wrapping peper from banznz (saba).leaf
sheaths by the sulfate process.
Cher. Quert. &, no.3=4: 74=-85 (1970).

Banazns loaf sheaihs showed 2 high cellulose and ask content when
put in hot water and 1% NaCH solutioz, but a comparatively low
lignin content. The extremely long fibres with nigh slenderness
retio gz2ve brown paper with high shear sirength. A suiteble
portion of short-fiore pulps could be vlended 10 give & suffi-
cient supply for prouucing wrapping paper on 3 coumercial scale.

Coconut

105. Pranciz, P.C., Escoluno, E.U., &nd Senmana, J.A.
rroximate chemicel compositicn of the various parts of
the coconut palm.

Philippine Lumberman 19, no.7: 4 . (July, 1973).

Data on the holocellulose, lignir, pentcsan, ash, silice, &nd
extractive (elconol-benzene, hot water, and 1% Ne0OZ) contents of
the different pzrts of the coconut palm (Cocos nuciferz) are tebu-
lated. 0t the various palz meterizls esneslysed, ithe trunk and
coir approach closely tne chexzicel composition ol Philippire
hardwoods, softwoods, 2nd bamboos in terms of holocellulose, liznin,
pentosans, anc extractives. Their ash end silice conterts lie
tetweer those of bpamboo and woo¢. The trunk ené¢ coir eppear sui-
table as possivlc peper making raw meteriels. The reachis, taough
unsuitable Zor chemiczl pulp, may findé use Ior semichemical ~~
meconenical pulp.




Corncoos anc cornstelis

(see aobstract no. 6%; 70; 717)
cotion

(see also aostract no. 69; 71; 73; 75; 76)

106. Aviroxm, S.K., Sukhove, L.A., Silvestrov, A.V., and
Terakanova, S.EK.
Pulp for preparing rooiing Tfelt.
USSR pat. 255,039 (0ct. 17, 1969).

The title pulp contzins in weight %, semichemicel pulp from shives
50=-5, textiile trimuings ana rags 30-30, waste paper and paper board
20-3, &na cotton processing wastes 10-12.

107. Guba, S.R.D., Singh, M.¥., Sharms, Y.E., Kumar, K.,
and shola, P.O.
Utilizetion of cotton stem and cotton waste fo- bozard
and paper.
Incian Porester 105, no.1:_57-67 (1979).

Describes the production of cotton stem boards by lime process,
wrapping pepers by soda or sulphate process, anc prioiing peaper by
alkaline process. Fibre cheracteristics as well as proximate che-
mical analyeis of the cotton stems have also been detailed.

108. Institute of Paper Chemistry.
The pulping of cotton hulls, stalks, stem, etc.
An annotated bibliogrephy.
Bibliogr. Ser. - Inst. Pep. Chem. S77, 1975, 9 p.

109. Paviova, T.A., EKuivine, K.I., and Sharkov, V.I.
Hemicelluloses from cotton seeu hulls.
Tekonol. Xoapleks. Pererab. Rast. HMeter. iietodom
Giaroliza: 51-9 (1973). (Russ.)

A stucy was maae or the chemical composition of comwon grade cotion
a¢sd nulls, and the composition anc properties of hemicellulose
‘iysaccharides froa hulls. The nemicelluloses comsist of a mixture
onlysaccharides. Their main component, easily hydroclyzed poly-
- rice (63%), is an electrophoreticelly homogenous glucuro-
. «j+an (DP = 222; 12% urvnic acids; 0.41% Meo groups; specific
otstion = 96.5 deg. for 0.5 g in 1.5% KDH). Its8 chemicel struc-
-ure wvas determined by methylation and partisl hydrolysis. Fost
oZ thne glucuronoxylan chein consists of B-Dylopyranose residues
joined oy 1,4~-bondés, paert of whick ere branched at the C-2 and C-3
poeitions. The mein chein is branched with D=xylose, D=-glucuronic
acid (9.26%) and 4-0O-methyl-D-glucoronic acid (2.76%7). The unmethy-
lazteé glucoronic acid is probably ettached at C-3. The apbsence of
glucomazpan anc gelactomennen was characteristic of cotton seed hull
nercicelluloses.

_
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110. 3zleh, T.L., and zZi-iesdavy, S.A.
Cotton stalks as & Iibrous raw meteriel. (1) Anatomical
siructure enc chemicel composition.
J. Chez. TAR 15, no.4: 361-7 (1¢€72).

2 stuly of the znatomical anc chemical structure of Egyptian cotton
stalks showed the stalks to consist of 80% of woodéy tissue made up
of libriform Iibres with zn average length of 1.1 mmx as well as of
vessel elements.

rlex

(see also abstract no. 63; 69; 74; 715; 7&; 79)

111. kkopov, D.IL., fndrev, O0.K., Kolchin, E.V., Marshak, :i.B.,
Moiseev, B.N., and Sukhova, L.A.
Roofing bozard stock.
USSR pat. 506,573 (Harch 30, 1376).

The stock inclucded 30-40% rag pulp, 30-45% waste jeper pulp, and
20-30% pulp from a2 mixture of pulped wood chips and flax waste in
ratios of 1:0.6 ino 1:2.

112. tolev, D,, ené Tsoneva, A.
Cheracteristics of flax fiber based on color.
Tekst. Prom (Sofia) 20, no.9: 440-4 (1971). (Bulg.)

The colour of flazx fibre is directly correlated with the chexisz
of its construction, indirectly with its microstructure, and is

not influenced by its physiczl-mechanical characteristics. The
organoleptic deterkination of the characteristics of flax fibres
does not give eanough informstion about the fibre quality. The

colour determination can be carried out by suitable application

by comparison with colour stsndards.

113. Barz, H.
Study on morphoiogy of papermaking flax.
Jepan Tappi 50, p0.10:.54E«553 (Oet. 1576). (Jap.)

The structure of basti fibres rromw flax has been investiigated by
light and scarning electron zicroscopy. A structural model of the
flex stem is presented, snowing all morpholrgical portions of the
xylem, such es cambium, pith epidermis, puloem (bast), pearenchyma,
vessels, pith, etc. Dimensions of fibrous elements are &lso
reportled.
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114. Lesi¥, B3,V., Knilevich, V.S.
Chenges in chemicel composition of Iiex fiver during
maturation.
Fiziocl. Biokh. Kul'turn. Rast. 5, no.3: 318=320 (1973).

Flax fibre quaiity, depends on the stage of maturity. Current
studies have analyzed chenges in the chemical composition of
fibres. (These are summarized.) This study, over g three-
year period, accumulated deta on two verieties of {lex in four
stages of meturity. Flex fibres were defatted with ether and
treated with sodium chlorite to achieve delignificetion, and
fractional composition was determined by the sodium hydroxide
method. Cellulose content decreased with aging (an effect of
hydrolysis); elpha-cellulose decreased sharply while bete- and
gamma-cellulos~ incieased. In one variety of flax, cellulose
accumulation stopped before the final ripening stage. Lignin
content increased steadily, and rapidly in the last two stages.
These results will aid in deciding the best haervest dates.

115. Monrocq, E.
Simultaneous or separate effects of sowing density and
Plant variety on certain characteristics of the elemen-
tary fiber of flex.
Bull. Sci. ITF 4, no.15: 209-218 (Aug., 1975). (Fr.)

Studies show that the average diameter for the elementary i1ibre
of flax is 14~154m at conventicnal sowing density, with the
possible exception of the Natacha wvariety. This valve has not
varied over the last 10 years. In contrast, the average dia-
meter does increase with the use of below-normal sowing densities.

116. Rawa, K.
Chauges of the properties of elementary flex fiber.
during processing of the raw material and in usage.
Przeglad Wlok. 28, no.11: 584-7 (1974). (Pol.)

Determinations were made of the dimensions (thicknesd end length),
the tensile strength, elongation at break, average DP, and dura-
tility of elementary fibres of flax isolated from flax straw,
combed flax, yarn, finished fabric, and fabric subjected to simu-
lated laboratory wear. The el ementary fibres were separated

from these materials by trestment under mild conditions with =2
solution of 1% NaOH end 0.5% Na bicarbonate for 1.5 hr. The
treated fibres were meutralised, washed and allowed to stand for
2=3 days in distilled water to cause complete maceration of pec-
tins. The samples thus obteined were examined under a microsccpe
to check for complete sevaration and poasible damage. The simu-
lated wear consisted in a2 series of accelerated washings with Cl-
containing detergents. The test resultcs are reported for each
procecsing stage. Compered to properties of elementery fibres
prior to processing, teken as 100, their tensile strength, elonga-
tion 2t break, and average DP in finished fabric were, respectively,
83.8, 81.2 eand 8.2, The corresponding figures for fabric after
simieted wear were 54.4, 60.6 2nd 39.1. There were no signifi-

cant changes in the dimensions of the fibres. The reduction of the
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mechanicel strength of the Iibres took place gradually during

the progessing stages, while there was 2n sbrupt drod of averace

DF during bleaching anc agein during simulated wear.

Grasses

(see z2lsc abstrect no. 715 T7)

117. Hzfeez, K.A.
Suitabvility of various grasses of the Punjeb for the
manufacture of pulp anéd peper.
Pekistan J. For. 22, no.3: 243~ (1972).

The grasses (Crloris ana, Erasrostis suverbe, Cenchrus cilia-
ris, Papicum gntidotzle end Lzsiurus hirsutus) gave a lower pulp
yield and fibre with lower sirength than did wheat straw, but

these grasses could be used for writing and printing paper manu-

facture when blended with long fibre wood pulp.

Heaop
(see elso absiract no. 75; 76; 79)

118. Bedetti, R., and C.oaralli, H.
Veriestion in the content of cellulose during the
vegetetive period of hermp.
Cellulosa Carte 27, no.3: 27-30 (Merch, 1576). (Ital.)

Chemical analysis of hemp (Cennsbis setiva) shows that the cellu-
lose content of both the bark and the woody core increases as the
plant matures, while the extractives, ash, and lignin contents
decrease. Ths, o.e can coaclude that better pulping yields will
be obtained by delaying, weather permitting, the harvesting of
the hemp as long as possivle.

110, Eres, L.E.
Technological characteristics ani chemical composition
of hemp past and fibers isoleted by various methods.
Tr.-Vses. Nauchno-Issled. Inst. Lub. Kult. 37: 161=165
(1975). (Russ.)

The method of preparation affects the chemical composition ana
properties of fibres obtained from hemp. The HpO-air merceriza-
tion of hemp resulted in mechenicelly strong and flexible fibres
with low content of non-fibre materials and the high content of
wex-forming substances. The fibres obtzined from hemp by de-
retting was rigid, thick and me~hanically weak, and the content of
ron-fibrous meterials and hemicellulose was high. Pibres prepared
by chemiczl treetment of hemp were strong and thick and hed a2 hizh
percentage of pectinous materiasis and low solubility ani low con-
tent of wex-forming materiels.
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Jute sticks
(see also abstrzct no. 63; 6S; 75; 79)

120. Iukherjes, V.N., ané¢ Gulbz, S.R.D.
Constitution of a2 hemicellulose from jute sticks
(Corchorus czpsuleris).
J. Indian Acad. Wood Sci. 2, mn.2: 63-8 (1971).

Extraction of the chlorite holocel‘ulose of jute sticks with
alkzsli solutions of successively increasing strength ani finally
with 21keli borate solutions gave three hemicelluiose fractions.
Analyticel dete for each fraction are recorded. rertial hydrc-
lysis of the main hemicellulose constituent yieided 2=0-(4-0~
methyi-s~-D-glucosyluronic acid)-I-xylose. Hydirolysis of the
fullv methyleted polysaccharide gave e mixture of 3-0O-metnyl-D-
xylcse, 2,3-3di-C.methyl-D-xylose, Z,3,4=tri~0-uethyl~-D-x7loS€,
and 2-0-(2,3,4-tri~0-methyl-a-D-glucosyl-uron:.c acid)=-3-G-methyl-
D-xylose in the approximate molar raiio 6:122:3.6:23. The num-
ber everage DP of the mative polysacchavide was 179-180. These
data irdicate that the hemicellulose is conposed of a linear
chain of 1.4=-linked B-D-xylose resgidue and that on the average
every seveath residuc¢ of the Chain cerzies a2 terminsl 4-0-metnyl-~
D-glucurornic acid recidue attadhed through C(2).

121. Mukhopadhyay, U., and Lukherjee, A.C.
Density aud X-rey diffraction studies of jute at
different stagees of growth.
Textile Res. J. 47, no.3: 224-227 (March, 1977).

In the early stages of growth, the density and the crystelline
order of jute fitres were higher than in mature ILibres. It is
suggrsted that lignin is present in e more or less separate phase
in the early stages, and thet it later infiltretes intc the rell
wall and puskes the cheins further aparz, resulting in a wore
discrdered structure snd a less compact packing.

Kenaf

(see absiract no. 63; 663 74; 77. 78; 7¢)

Palm

(see abstract no. €5; 713 105)

Papyrus

‘see plso egbsiract no. 71)
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122. Ehristova, 2., ané Khristov, Ts.
Prysicochemical siudies on the chemical composition of
papyrus stems.
Tseluloza Khartiyza 4, no.3: 19-23 (Mey/June, 1973).

Chemicel enalysis of the stems of papyrus (Cvoerus papvrus L.) was
the subject of an earlier study. In this revort, experimentel
datz ere vresented on the raw materials 2nd its compopents (cellu-~
lose; lignin, holoceilulose, hemiceliulose, and a-cellulose) by
DTA and IR Spectropvhotometry. Differential thermal znd thermo-
gravimeiric curves and kinetic degradation data showed the follow-
ing degradetion zones: for the initial raw material 150-370°C;
for holocellulose 240-370°C; for a=-cellulose .245-400°C; for
hemicelluloses 170=330°C; for cellulose 220-330°C; and for lignin
a wide range over 200°C. The energies of activetion of the mein
thermodegradetion stages were, respectively, 25, 26.5, 42.0, 13.2,
7.0 and 13.0 Ecel/mole. An znelysis of the IR spectrz of the
naterials studied indicated a reletively low content of lignip in
papyrus stemes snd a righ content of carbohydrates. Structural
changes in the individual components whickt occur during their iso-
lation are discussed.

123. Knristeve, P., and Khristov, Ts. L
Chexical composition of erus pa s L,
Tseluloza Khartiye 5, no.1: 15:15 E1§%4). (Bulg.)

A study vas made of the anatomical structure end chemical composi-
tion of pepyrus stems with the purpose of evaluating ite suitabi-
1ity for use as a papermaking raw material. The stems anclysed
were cbtaired from tue Sudan, where papyrus grows abundantly. Two
layers 2an be distinguished in the cross—section of the stem: e
comract outside layer consisting of thick-walled and strongly
lignified cells, 2nd a core consisting predominantly of parenchyme
cells., The two stem layers differ in their chemiceal composition;
the outer layer "bark", has s higher content of ash, lignin, and
celluwlose, while the core is rich in pentosans ané other easily
hydrolyzed polysaccharides. The whole stem has & high content of
cellulose (48%) and & low content of lignin (18%) so that good
yields can be expected when this materiel is procec.ed into pulp.
Data on the chemical composgition of pepyrus of other provenances
indicates even higher content c¢f cellulose (over 56% in papyrus
rom the Congo). The chemicel composition of pepyrus is similar
to that of bagzsse, especially tbhe cellulose lignin ratio (2.5

for papyrus, 2.6 for bagasse). Sudar has a2 large supply of both,
and their joint puiping should be considered. The high content
of pentosans in papyrus stems indicates that it cculd constitute

a good ravw materiel for the hydrolysis industry.
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124, Lunz, Y.A., Ragab, E., Reynolcés, T.S., Hepper, F.%.,

m
3edler, H.,, Ritsch, J., 0'Casey, J., Joamson, K.,
lapney, a<S., anc¢ Bracley, E.

The nature and making oi papyrus.

Barkston Ash, Elmete Press, 1573, 65 1.

This booklet cescribes the amaitouy of the papyrus plant (Cyperus
gpyrus ), ancient uses (for scroils, codioces, mats, caulking tow,
etc.), historical and modern sheet-foraing techniques, and future

potential as & peper Iibre.

Peat

125. Univeraite de Sherbrooke,
Peet moss in Capada:. Symposium Proceedings
April 24=-25, 1272, Sherbrooke, Quebec.
Univ. de Sherbrooke, 1972, 352 p.

Of the 23 separeste contrioutions at this symposiuz, 5 .are in French
and the rest in English. They deal with Canadian peat resources,
s0il types, chemistry, mining (production), and uwtilization as
consiructional materiel, soil conditioner, adsorbent, znd in miscel-
laneous such as activated caroon zanufacture.

Fipeapple ribres

126. Cueto, C.U., Palmario, K.S., Imperial, Z.S., Tayco, S.A.,
Soriaga, R.P., 3uensventura, R.V,, and Decruzman, i.C.
Pineapple fibers; Part I - Tne retting process.

Philipp. Text. Inf. Dig. 7, no.1: 1=9 (1977).

L series oI experimehts on microbial retting of pineapple ribres
were conaucted 1o deternine the most efficient method of fibre
extension using *he criteria of physical appearance, strength and
chemical composition. The best process was rettinz in e closea
system consisting of tap water, a pure culture of micro-orgunisms
and 5 mg MgO/g dry fibre at pH ¢.5-7.2 at room temperature for 26
hours, '

Remie

(see also abstracts no. 33; 69; T4; T€; 79)

127. Wu, H.
Effect of gibberellin on the growth and development of
remie (Boehmeria nivea) as well as the quality of its
fibers.
fnihwu Hsuer Pz2o 15, no.2: 195-203% (1973). ({(Ch.)

Prestment of 20-dey~o0ld ramie (Binivea) seeclings with giboerellin
promoted siem growth and preventecd early flowerinsz. Pivre length
2né elesticity were also increased by gibeoerellin treztment.
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Reeds
(see zlso abstract mo. 70; 71; 77)

i2t. Joseleau, J.P., anc Barnoud, r.

i Bericelluloses of Arundo dcnax at differexi stages of
naTurity.

Phytochem. 14, no.1: 71=3 (Jan., 1375).

Tne nemicellulosic compositiorn o the reed A. donax depends ou

. ~ . . - Y ——— . .
the maturity or the tissue. The percentzge oX xylose in ine
total hemicellulose increases with increasing plant maturity.

The mzin hemicellulose is an aradino-4-0O-methyl glucuronoxylan

which is elreacy present in the youngest tissues and has the
structural Ieatures regardless of the age of the tissues.

Same

The

average DP of this polysaccharide increases from ca. 80 10 1,0

with maturation of the plant tissue.

129, Joseleau, J.P.

Studies on determination of structural characteristics

of three types oI hemicelluloses.
Univ. British Columbia, 2h.D. Thesis, 1975.

The structursl characteristics of the principzal hemicellulose of
adult reed (Arundo donmax), the hemicellulose of redwood (Seguoia
sempervirens ) and the cell wall carbohycrzte composition of one-

montn-old reed stems were determined.

130. Kim, U.G., Xim, D.Y., Pak, C.H., and 3on, S.J.
Pulpifying characteristics of some monocoiyleaonous
plants. !

Choson #injujuui Inmin Koaghwaguk Evanagwon ITonzbo. 25,

no0.6: 320-323 (17°7). (Korean)

sooking of reed with a liquor containing 17% active alkali as

Nap0 and 12% sulfidity for 2-2.5 h at 1700 gave dissolving pulp
containing 1.4-1.¢% lignin in 26-35% yield. The reed consti-
tuents such zs vark, pith, etc., caused a decrease in the filtre-

tion characteristics of the pulp.

131. Ovchinikov, Yu.B., EKarzhavina, L.A., anc Khe, A.
Arundo donax - & rav material for the pulp paper
industry.

Psellyul. Bum. Karton. no.R4: 12-13 (1976). (Russ. )

The giant grass Arundo donax which grows in central Asia and
southern Transcaucasla can be used as a raw material for the

dquction of kratt pulp in 62.5% yield.  The stalks of Arundo

tain: cellulose, 4;.6; ligrin, 22.7; pentosans, 25.1; resins

pro-—
con-
and

Tets, 3.0; ancd ash, 4.2%. The mechanical properties oi pulp Irom

trundo are similer to those of pulp froz comuon cane.

i
,,4___,: | _{
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132. Ovchbinnikov, Yu.3., and Petrova, I.V.
Celliulouse conilent in tue stems of Arundo (ohex L.
1).

groving in the 7olga aelza.
rastit, Resur. 13, mo.1:.112-13% (197

L, aonmex introauced inio the Volga aelta in experimental plicts

yielaea about 50 t/na of ary stews reacning up 0 5.6 m height,

containing on a ary natter besis 3£.3-41.7~ cellulose. 3Because

of easy &Gaptation anc cultvivetion, higxa yields and hish cellulose
content, A.donax is recommzendec as & cellulose source Ior she paper
&nd pulp INGUS~Ty. )

133.  Popescu, G.
Comparative morphologic anc amztomic characteristics of
reea grown unaer normal vs. high Tlood conditions in the
Danubian celta. (1) Morphological aspects. (2) Anatomical
Gspects.
Sefuloza Hirtie 22, no.5: 177-E2; no.6: 225=32 (lay-June,
1973).  (Rom.)

. 134. Tepla, K.I.

Chemistry of reed as a rav material for the pulp ana
paper industry.
Rast. Resursy 6, no.3: 426-30 (1570). (Russ.)

The height of reeas varies widely, from 0.5 m high. The purpose
of this study was to investigate the chemical composition of reed
as a function of its height. Plants of three neight groups were

studied:.heignt (over 3 m), @edium neight (2-4 m), snd low (less

than ¢ m). The following components were determined in exiracted

stens; cellulose, lignin, substunces solublie in hot watler, substaaces
soluble in 1% zlkeli, end asn. The tzll reed planis contained

2-55 mnre cellulose, aud 1-6» less of the other componenis than the
o%=—

rowji varieties. ne mediup-heignt reeds haqa & chemical
comp%s ti0 1n£ermec§ate ge%ween tae t%%. %hese dirferences

involved only the stem. Therz were no diflerences in chemical
composition of the sheatns or the parnicles. Apnelysis of the stems
at aifferernt heignts showed the nignest cellulosse contents in the

lowver parts of the stex. Consequently, when reed is narvested,
the stems shoulad be cut as ciose to the ground as possible.

135. Uglea, C.V. . '
Hemicellulose fractionecion,
uakromol. Chem. 175, no.5: 1335-42 (Kay, 1374).

The properties of solutions oi hemicelluloses ob;ained.from the
reeds Pnrasmites comuunis and Aruncgo donax were lnvgstlgated, _Re—
sults lea t0 the conclusion that the molecular weignt qlstrioutlon
(W%T) of hemicelluloses cepends on the products studiec. ‘The N
pzrallel exiszteuce ol chemiczl innomogeneity anc NYD gegermlpes the
bimodul aspect of differentiasl aisiribuilon curves obtained by
ifractionation.
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Rice husk

(see also abstrzct no. 3&; 77; E3)

13¢, Coté, W.a.,
“ice husk charac-erization using SEM andé EDI:.
J. Indian icac. %ood 3ci. 5, mo.1: 9=17 (1974).

‘n explanation of the probable reasons for the eillicacy of rics
nusk as raw meterial Ior composiie boards is proviced by the study
of the characterization of rice husk by scanning electron micro-
scope (SEM) and Energy Dispersive X-ray inalysis (ZDX4). These
two devices help to completely characierize rice nusk both before
and afier incorporation into composite board.

Sisal
(see also epbstract no. 63%; T71; To; 79)

137. Barkekaty, B8.C. :
Some structural aspects of sisel Iibers.
J. ippl. Polymer Sci. 20, mo.11: 2321-2%40 (KWov., 1G7€).

The structural, mechanical and Iractural propertiec oI sisal fibres ‘
were studied both before anc efter various chemical treaiments. The
molecular structure of the cellulose, which is the mzjor cousti-

tuent of the 1ibre, was studied by x-ray diffraction. The. multi-

cellular structure, surface topology and fracture morphology of

the fibres were stucdied by SEM and the mechanical properties with

& microextensometer and Instron tensile tester. Tiie results oiler

an insight into the multicellular structure and the relation betl-

ween the moleculer structure and the mechanical properties of the

Iibre.

(see also abstract anuv. 711; 17)

13€. Clerk, ™.7*., Belson, G.H., Canningham, R.L., Ewolek, W.F.,
and volff, I.A.
A search ior uew Iiper crops: potentizl ox sorganums for
pulp aad paper.
Tappi 5¢, no.3: 107-1C (Marca, 1973).

In the researcn laboreatory of the U.S. igricultural ..:search Ser-
vice, over 125 accessions of 5 sorghum spp. (Sorghum zlmum, S.bicolor,
S.aurrz, S.hzlepence, and 3.sudanense, were evaluasted a5 raw male-
Tials i10r pulp anG paper manuiacture on the basis of their pnysical
ancé chexzical cozposiiions. fonsiderable variations were notec bet-
weeL spp., "lines", &nc crops of aifierent years. Among proxising
samples, cruce celiulose contents range from 42.6 to 55.95, alpha-
cellulose from 26.0 10 35.3% znd aritnmetic average {ibre lengthes
from 0.80 tc 1.77 nz. L1l accegsions or C.aluaum contzined less

than 14 pitn. Liury samples of 3.bicolor hac less than 20% pith.
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139' Ch&"fl&, JgSq
Poppry strew - & new source ror fibreboards.
Indian Pulp and Paper, (Dec., 1977-Jan., 1978), 2 p.

foppy strew was studied for the produciion of fibreboafd and
stiraw board. The physical and chemicel properties of the fibres
are recorded and the properties of the boards menmufactured heave
also been reported.

140. Kien, 4.J., and Haque, S.
Rice plent.
Dacce Univ. Stud. 21, ro.2: Pt.B: 51=56 (1278).

The proximate composition of rice straw from Bangladesh was inves-
tigated and the hemicellulose present in it was isolated and cha-
racterized. The results obtained indicate that the hemicellulose
contained 2 slightly branched framework of (1 ~ 4) limked D-xylose
residues to which are attached (1 = 2) - linked 4~O-methyl-glucu-
ronic acid per average 10 anhydroxylose units. The strew con-
taing% 40,25% cellulose, 26,16% pentosans, 21.23% lignin and

15.96% ash.

Sunflower

(see alsc abstract no. 64)

141. 7 vescu, G.
phabgical and anatomic characterization of sunflower
.ems (Selianthus annuus L.).
Celluloza Hirtie 21, no.7: 377-87 (July, 1972). (Rom.)

Sunflower stalks (residues remeining after harvesting of seeds or
seed o0il, represent an annual source of valuable fibrous material.
A study was therefore, made to examine the papermaking and related
characteristics (density, fibre dimensions, cellulose content, etec.)
of this plamt crop.

Sunn hemp
(see also abstract no. 63; 68; 79)

142. Fazumder, A.K., and Dey, 4.
The nature of sunn hempr (Crotelerie juncee Linn.) fibre.
Research and Industry 18, nc.4: 148-150 (1973).

The charecteristics of the sunn hemn (Crotelaris juncea linn.) fibre
of different varieties have been studied with & view to exploring
wider uses for them. The samples anslysed had 70~85% elpha-cellu~
- lose content with degree of polymerization 1200-1600 and ultimete




fibre length 3.7-6.5 mnm. Although 211 the varieties studied
showed potentislities for use as cellulosic raw materials in
paper and other industries, the Bznaras variety is recommended
es the best among the verieties investig-ted.

Tobacco

143, Xim, B.T., Cho, ¥.XK., and Yoon, C.35.
Pulping of tobacco stalk.
Kongnipkongop yongusopogo, no.20: 25~30 (1970). (Xorean)

The chemicel componentis of tobacco stalks were detemined and
chemicel pulps were made from the stalks. The lignin content
of the stalk was 24.63% and nicotine conmtent was 0.14%. The
pulp yield from the stelk was approximately 40% and was lower
than that of cereal straws or hardwood. The mechanicel proper-
ties of the kreft pulp from the stalk were inferior to those of

P 5 S
cyusr pulre,

TECHNICAL AND ECONOKIC ASPECTS RELATED TO HARVESTING, TRANSPOR=-
TATION, STORAGE AND rRE-PROCESSING

General

144, Granofibers : An original process.
Bois Hebdo 81, no.43: 6=7 (1975). (Fr.)

'Granofibres', 2-8-mm diameter granules, are manufactured from
waste wood, straw, or bagasse fibres, separated by a thermo-
mechanical pulping process, and mechaniceally recombined without
use of a binder. Uses include components of insulating and
acoustic panels in buildings.

Agave

145. Hurter, A.M.
Process and apparatus for use in mekxing raw fiber, and
for meking pulp from agave plants.
Brit. pat. 1,374,198 (Nov. 20, 1974).

A system is provided for making raw fibres and pulp from agave
vlants such as sisal. The leaves and stems of the plants are
chopped or shredded, and the skin, pith, and waste meteriel is
then separated from the raw fibre in the short sections. The
chopring or shredding is carried out in a direction perpendicu-~
lar to the axis of the plant part, and mey be effected in & disk
refiner. Seperation of the raw fibre may be dor.2 by screening.
The rew fibre may be converted to pulp by an alkeline digestion
process.
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Dagesce
(see alsc zbstract no. 144}

145, Abon-s‘ate, K.A., and Helmy, S.A4.
Dissoiving pulps fror Egypiian bagasse: 1 -~ Effect c¢f
depithing on the chemical, physical and subricroscopic
cheracteristines of viscos¢ pulps.
J. Appl. Chem. Diotechnol. 22, nc.12: 1227-32 (1972).

Optimuz yield, whiteness and better chemical characteristice of
Egyptian bagasse gre disCussed. PreLydrolysis-sulfate pulp,
suitavle for the preparstion of viscose, were achieved by 5%
depithing before prehydrolysis. Depithing (10%) after pre-
hydrolysis gave a produst with slightly better reactivity towards
xanthetion, but all other properties were better in the Zormer
case.

147. Batlle Colome, E., Rodriguez Tellez, K., and
Suarez Lopez, J.
Influence of storage method on the properties of bagasse
fiberboards. (2) Influence of bale storage time on the
properties of hard fiberboards made the wet-dry process.
Sobre Deriv. Cenz Azucar (Rev. ICIDCA) 9, no.1: 56-66
(Jan./April 1975). (Span.)

The influence of storage time of baled bagesse on the properties
of hard fibreboard is analyzed. It was found that the rupture
modulus value tended to rise in the first seven months of storage,
end then decreased sharply until it was less than the initial
velue for fresh bagasse. Such behaviour appeereGd to be corre-
lated to the chemical composition rather than to the degree of
depithing or the granulometric composition of the pulp. Granu-
lometric composition of the bagasse samples used is tabulated.

It is suggested that depithing is intimately related to ultimate
board properties. In commerciel practice, similer behaviour can
be expected as a result of storage time, as well as cooking pera-
meters.

148. DBenzinger, H.
Todey's bagasse technology.
Pulp Faper Intern. 17, no.6: 42-44, 57 (June 1975).

Current h»agasse processing technology is discussed, based on the
recent expvension of Pers Pulp & Faper Co. of Iran. The th.ce
principzl methods for storing =nd depithing bagasse (dry depithing,
wet depithing, or 2 combination of the two) ere emphasized, as
storage and depithing are critical aspects cf vagasse pulving.
Pre-dednitking in the sugar mill and then wet depithing in the pulp
i1l a2vppezrs to be the most economiczl means of fibre/pith sepa-~
ration. 5ulk storage after depithing 1s more practicel than
storing the bagasse in bales. L description is provided of the sys-
ter utilized by Pars Peper to produce 200 tons/dz2y of bleached
bagasse pulp which is used to manufacture printing and writing
grades on three paner machines.
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149,  Busht, L.3.
History ané description cf curreni (bagasse panel)
opereiions at Celotex (Corr.) - izrrero (I4).
“appi C.A. Heport no.67: 85-B6 (1S76).

~he Celotex Corp. viant at iprrexc, Lih, Droduces 400 million sg.f%t.
of structursel insuletion board/year from bvagasse. Rising fuel
prices can z2ffect bagasse raw meterial costs as well es boaré panu-
fecturing costs, since basgasse reguired for boiler firing in sugaer
mills, is sold on 2 fuel revlacemernt cost basis. iiethoés used

for storing, cleaning, refining, forming, ancé drying the bagesse

10 produce exiericr zané decorative panel! productis ere Gescrived.

150. Cusi, D.S.
Process for preserving ligmocellulosic materiel by
controlling eirflow through e pile of lignocellulosic
material.
U.S. pat. 3,802,957 (April ¢, 1974).

A process for preserving & prile of lignocellulosic material such

as wood chips or bagesse involves comrolling the air flow through
the pile to provide a2 controlled temperzture environment Wwithin the
vile which favours the growthk of microorganisms which consume solu-
ble nutrients opresent in tkhe lignocellulosic materiel while
reterding the growth of other microorganisms whick degrade the
lignocellulosic material.

151. Hesch, E.
Process for storing bagasse. .
Ger. pat. 2,209,465 (Sept. 6, 1273).

A process for storing bagesse t0 be used in paper mekin: or in the
manufacture of pazrticle board, involves loosely piling the bagaesse
outdoors on e base, e.g. & concrete slab, giving protection from
ground water. A rocf mey also be included in ereas of heavy rain-
fell. The piles zre formed in horizontal layers in & manner so as
to give good ventilation end avoid excessive fermentation.

152. Hesch, E.
Xethod for storing bagasse.
U.S. pet. 3,964,961 (June 22, 1976).

This method for storing bagesse pricr <o use in papermaking or
in perticle poerd menufacture is similar to thet describved in Ger.
pet. 2,209,465 of 6 Sept. 1973.
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153, ksiek, W-C,, Liu, Y-T., ané Chen, kK-S
Viet storage of bagesse in bulk: 1 - s
Teai-VWon T Yer Yen Criu Sc Yen Crni
£3=30 (1973). (Cr.)

toraging process.
u Eui rao 61:

Sagasse was wet stored for more than 30C deys zt pE 4.5-5 ané
75-80% water content. During storage, the ventoszn anc lignir
ccnient decreased, while the celiulose content increased by
2.5~3%. Pulps obtained from wet-stored bagasse had high
vields, low permangenzte number end improved physiczal proper-
ties.

154, nsieh, V-C. , and Chen, kK=S.
Wet storage »“ bagesse in bulk: II - pulping condi-
tions.
Tai-Wan Tang Yeh Yen Chiu So Yen Chiu Eui Peo 61:
e1-¢ (1973). (Ch.)

The optimum pulpi concitions for wet stored bagesse were:
10-11% NaoD, 15-20% sulfidity at 160°, 40 min. and liguor reatio
1 ¢ 4. ps obtained from the wet stored bagasse had higher
yields, and improved physical properties.

155' Lacey, Jo
¥olding of sugarcene bagasse and its prevention.
Ann. Appl. Biol. 76, no.1: €3=-76 (1974).

Kicroorganismg present in stored bales of bagasse were identi-
fied and the totel number determined. The cellulolytic acti-
vity of some of the fungi was assessed. Self-heeting and
moulding were decreased either by irying the bagasse to 25%
moisture before storage or treeting it with 2% propionic acid.

156. Lin, S.J.

Multistorage pulping of bagasse.
Tai-Wan Shing Lin Yeh Shih Yen So Pao Kao 268, 9 (1975). (Ck.)

Ticld and quality of pulp from bagasse was improved by modifyirg
cotventionsl bggasse pulping to reteain the hydrolyte tissue paren=-
chyma. The bagesse, after light depithing and discarding of

105 powdery pith was digested vith i% NaOE so that subsequent
coarse screens showed a very high reject rate. These rejects,
comprising the best papermaiking fibre, were passed to a disk
refiner followed by a second stage digestion with caustic sode,
neutrel sulfite, soéa, or sulfate to complete the pulping action.

157. Lowgren, U.
Eistory and arplicestion of the Asplund defibrator for
fiverboerd production from nomwood meteriels.
Teppi C.h. Report no.67: 67-70 (1976).

Since the early 1°250's, a great number of defibrator continuous
digesters have been put inic operation in mosi sgugar—cane produ-
cing couniries arouné the worid for the production of paper pulps
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frem bagasse. These digesters are eguipped with large vessels
to provide for the required cooking time for the various types

of pulps. Thess continuous non-wocd pulping digestie ~s were deve-
loped from the ~riginal Asplund defidbrator which was operated as
early as the late 1930's for the production of nonchemical pulps
from straw ari bagasse for the production of insulating materials
and hardboard. The development of the Asplund defibrator for

;he use of non-wood raw materials for panel board manufacture is
escribed.

158. Muliah.
Storage experiments on bagasse.
Berita Selulosa 11, mo.4: 1-10 (1975). (Indonesian)

The amount of water soluble acids mnd solubles in bagasse having
high cantent of pith depended on the method and time of storage.
When storing fresh bagasse in the centre cf the lot, an increase
in temperature (a0-420) occurred. Weight loss and fibre content
decreased slightly when bagasse was stored in open air. Yhen
stored in still water the fibre content decreased markedly.

159. TFlasti-Fikrer Formlation Inc.
Bagasse fiber products and process.
Brit. pat. 1,357,462 (June 19, 1974).

A method for treating bagasse to separate fibrous components from
sugar, pith, and the like commrises contacting the bagasse, prefe-
rably after an initiel dry mechanical attrition treatment but
without any peliminary chemical treatment with an agqueous solu-
tion of alim for a time sufficient to leach out all the residual
sugar in the fibrous portion of the bagasse. Concurrently with
this sugar solution, the bagasse is subjected to mechanical atiri-
tion to defibrate it and to free the fibres from the pith. The
fibres are then separated fromr the pith and from foreign matter,
such as dirt and sand, and the fibres are dried. The fibres

are of use a3 a reinforcing medium for synthetic resins; the pith
can be used to make board of insulating material.

160. Rodrigues Jimenez, J.
Storing, depithing, transporting, and pricing of bagasse.
Invest. Tec. Papel 8, no.30: 1133-56 (Oct. 1971). (Spen.)

This discussion covers the wet storage of bagasse, depithing
methods (dry, moist, wet and biological), bagasse handling methods
(conveying, trucking, etc.), and the estimation of the value of
bagasse as a pulp raw material.
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161. Salaber, J., and Maza, F.

Bagasse bleaching.
Tappi C.A. Report no.53: 41-49 (1974).

Results are given for various bagasse bleaching trials at
ledsema, S.A.A.I. Buenos Aires, Argentina. Variables studied
included depithing procedures and bleaching and pulping condi-
tions. The influences of wet depithing and bulk storage
(Ritter process) on pulp bleachability is discussed. A CEH
sequence for bleacting bagasse pulp is described. The use of
sulfamic acid in the hypochlorite stage to increase pulp bright-
ness is discussed. V¥With improved denithing, storage, and pulp
cleaning, a brightness of 86 General Electric could dbe obtained
with acceptable viscosity and tear values. The use of peroxide
after tbk: hypochlorite stage decreased brightness reversion.

162. Wickings, J.A.
Bagasse preservatiom.
Brit. pat. 1,394,477 (May 14, 1975).

4 process for preserving and predigesting bagasse in prepara-
tion for storage comprises slurring the bagasse witn an agueous
solution of a lower saturated carboxylic acid, e.g. formie or
gyetic acid, at a pi of 3-5, and draining off the excess solution
prior to storage of the bagasse.

163. VWright, C.L.
Treatment of bagasse with a nontoxic fungicidal acid
to prevent mycelial deterioration.
U.6. pat. 3,666,620 (May 30, 1972).

Bagasse intended for the production of particle board is stabi-
lized against mycelial deterioratvion in Btorage by treating fresh
bagasse from a sugar mill, after reducing the moisture content

to below 50% by weight, with a nontoxic fungicidal acid in the
liquid phase in an amount which reduces the pH of the treated
material to 4.5 or below. The preferred acids are formic,
acetic, and propionic acids, It is the same as Brit. pat.
1,242,257 (Aug., 11, 1971).

164. Zegarra Russo, J.R.
Methods for evaluating ylelds and efficiency of

(bagasse) depithing systems.
LTCP 16, n0.4: 191201 (July/Aug. 1976). (Spen.)

The efficiency of bagasse depithing and pulping systems is consi-
dered in terms of the verious systems and equipment available for
depithing: methods available for analysing bagasse, e.g. fibres,
and soluble content, and methods for evaluating the yield and
efficiency of depithing systems. A practical example of the
celeunlation of yield and efficiency of wet depithing is included,
which is designed to closely resemble operational reaiity.




Bamboo

165. The btamboo and its use in the manufacture of pulp in
Democratic Republic of Vietnam.
Zellstoff 20, Bno.9: 259-261 (1971).

Outlines the distribution of bambcos in Asia and the range of
climate and = _titude within which they grow. Reports the
occurrence of more than 50 speciee in (North) Vietnam and
briefly 4 cusses the mode of growth and morphological proper-
ties of bamboos. Also describes both the older and moe
modern methods of making bamboo paper pup.

166. Chandra, R.
Production and cost of logging and trm%n of bamboo.
FAO (Rome) Report no.FAO/SWE/TF 157, (1975) 72 ».

Various aspects and phases of bamboo harvesting and proocessing,
of interest to developing countries in which bamboos end reeds
abound are described. The need for extensive research on
cutting cycles, manual processing tools, time-and-motion stu-
dies, and training is pointed out. Costs of fe , long-
and shart-distance hauling (by water, trucking, rail), storage,
chipping, and overheads nre also indicated.

167. Geajdos, J., Farkas, J., and Janci, J.
Bleaching of sulphate pulps from bamboo.
Papir a celuloza 26, no.6: 69-79 (1971).

Gives results of laboratory trials with pulps made from air-dry
bamboo with yields of 39-58%. 4 comparisopn witbh typical pulps
made froa central European conifers and hardwoods shows that
bamboo pulps are more difficult to bleach and are generally
infericr in mechanical properties.

168. Ramakrishnan, A.
Economics of bemboo and eucalyptus plantations,
Ippte 9, no.3: 220-1 (July/Sept. 1972).

Some data are briefly iresented an the costs of develcping euca-
lyptus and bamboc stands in India. Such stands offer the best
means of overcoming the projected shortage of raw materials for
paper making.

169, Sahi, S.P.
Bamboo and mixeé& hardwood in Bikar forests (in Indiaz).
Ippta 9, no.3: 254 (1972).

Bihar forests produce about 20C,00C tomnes of bamboos annusally out ¢f whick
112,000 “wnnes have beer leased to various paper mills. The talance of
88,000 tonnes meets the otner local needs, 3inoe new bamboo plantations in
Bihar State are limited, it is suggested that the paper mills in Bihar amd
Bengal have to depend or the use of mixed hardwoods which are available in
sutficient quantities.
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11 Siangn, S.
Chezpest, quickest zn¢ surest way i10 solve rewv material
shortage protlez for pulp and peper iadusiries ir Indie.

indian Pulp Paper 27, no.12: 9=11, 13-20 {June, 3973).

innual bamboo yields in Incie heve suiferec a sharp aecline in
successive felling cycles froz severzl bamboo forests. ALlithough
this may go unnoticeé¢ in many arezs of the country, at otlher
places the situztion has become alarming. Verious ceuses {or
this depletion of bamboo forests are indicated, zlong with ways
ol remedying tine irenc. Experimenietion with simplifiec silvi-
culture and soil cum water conservetiop measures gave excellent
results for repicly boosting bamboo harvestis. Of ell the tech-
nigues known and slternztives avzilable, tris is ibe cneapest,
quickest, and surest answer for meeting the couniry's require-
zents for more znd better pulpable raw materials, ever beyond the
projected demands for the future,

171, Vela Galvez, L., Boyas Delgado, J., and Garcie Sanchez, F.
Bamboos.
Inst. Racl. Invest. Forest (Mexico) Bol. Tec. no.50:
tug., 1976, 3E p. (Span.)

The geographic distribution, cultivetion and vegeiative propoga-
tion practices, and commerciel uses {including paper pulp) of
various bamboo species are outlinea. Tables in which bamboo types
are classified by distribution ana genus are arpended.

172, %¥aheed Xhan, M.A.
Menzgement of bamboo forestis in the State or Madhya
Pradesh (in India), as producers oI raw materials for
pulp anu paper industry.
Ippta §, no0.3%:.215-17 (1672).

4 brief review is presented of measures comsidereu necessary to

hzlt the destruction of bampboo forests in the area. sost of the
measures relate to control of grzzing, burning anc cutting.

Banana stelks

175. Gomez, P.M.
Shredder, especiaclly for banana-tree fibrous naterial.
Pr. pat. 2,113,572 (June 23, 1972).

The apparatus fcr processing bananas staiks is designed to effect
chipping, dewetering, partial aefiorztion, and separation of fi-
brous and nonfibrous mzterizl. The apparatus is similar to that
nrovided in Ger. pat. 2,109,0E7.
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Zoconut

174. Kezushisn, J.P.
Problews in cnipping coconut husk ror making particle
board.
IPIRI Journzl 1, no.2:.63=56 (1571).

It has been snown that 1f coconut husk is chipped without its

pith being separated froxz the fibres, only 0.5% resin adhesive is
reguired to make z particle boerd as agaimst 6-3% required for

the manutfacture of particle poards from other materieals. As

the usuel s00d chippers have been founa unsuiteble for chipping
the coconut nusk to the reguired specifications, desigp and deve-
lopment o a suitable chipping macnine was taker up et the Central
Building Research Institute. This paper discusses the problems
faced irn the design and developmert of such a machine.

Corn stelk

175. Lbou-state, K.A., and El-Hasry-A.K.
Pulp and peper Irom corn sielks: . II.
J. Appl. Chem. znd Biotech. 23, no.12: 925=927 (1973).

The chemicel composition anc optical anc strength properiies were
deterained for paper manuiacturea from corn stalks by pulping at
ataospheric and more than atmospheric pressure, and from corn
staiks which was deleaved, and both deleaved anc depithed. Tae
pulping pressure did not atfect tne chemical composition. Strength
was greeiest when pulping was at atmospheric pressure and aecreased
by removing the leaves. Peper of intermediate strength vwas 0b-
tained from deleaved anc depithed plants.

Cotton stalk

175. Inomete, ¥., avi Eznazbusa, XK.
Nonwoody pulp.
Jap. pat. 74,108,301 (Oct. 15, 1974).

Kon-woody fibres were pulped in the presence of oxygen and alkelies
Thus 200 g cotton linters were cooked &t 120°C for 4 hr in the pre-
sence of 10% (based on the linters) alkali and 0.3% Mgl to give

74% yield.

177. Selen, T.M., and El--Meadwy, S.4.
Cotton stalks as z ibrous raw material: II - sulfite
pulping methods.
Egypt J. Chem. 15, no.5: 459-70 (1972).

In the preparation of chemical suliite pulps Irow debarked cotton
stalhs, the use oI 6% total S50, with combinea total 002 ratio of
40% at 1409 1ror 0.5 hr gave =& pulp yield of 55% having ligrin con=
ient 4.5%, pentosans 9%, brightness T75%. Hizn alpna-cell .1ose
nulno were orepered in 42’ yield with comoxned total 50, 37.5% at
150° for 2 hr.

e e ————
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17€. Basso, *., end Ruggiero, Z.
Influence oI nitrogen fer tilizastion and narvesting time
on the pTOGUUtIOP of fiver anc cellulose by cultivars anc
nycrias oi hemp: Note I.
Celluiosa Cearta 2(, no.3: 17-26 (#arch 1379). (Izzl.)

Tesults zre reporied on & Itwo-year test concuctied in the Voliurno
river plain (It=ly) on cultivars and hybrids of hemp, w.ih the
éiz oI investigating tne etiects of itwo levels of K fertilization
(20 ana 160 Lb/nc), two zpplication methods (solic¢ and liguid),
and two narvesiing times (full bloo: ancé mature seed) on cellu-
lose Iibres yiela. Higher proguciion levels were obtained with
the "Eleita campana" and “Superfibra” cultivars and with the "IBq"
ané "IB." hybrids than with n"Cs", "®ibranovas", and "Paesana co-
mune” cultivars. K ferhlllzaylon gave better results when en-
ployed &t 160 kg/ha, Lppliczetion method appeared 1o make no
gifZerence. Bettier results as regards cellulose fibre yield were
obtzined when harvesting was conducted on plants with mature
seeds. An azppreciable amount of seeds was also obtained. The
"Superiibra" was ihe best cultivar with respect to technological
properties of the fibre,

179. Rivoirs, 5., &nd Marras, G.P.
Hemp for tne papermaking industry: . Aspectis and protlems
of cultivetion technigues,
Cellulosa Carta 26, no.12: 9=-24 (Dec., 1975). (Itel.)

Results of three-year Serdinian rield irials with hemp for pulp
mznuracture are reported. The following aspects were siudlied:
cultivar selection, sowing perioc, harvesting period, irrigation
volume &nd cycles, anc nitrogen fertilization. The late-flusning
hybrids and cultivers were found t0 give ihe nighest yielcs. ITne
optimuwn sowing period uppeared t0 be tbat between the end of

lKarch enad the first ten days of April; the best narvesting periocd,
the middle of July. Such & growing season keeps irrigation
requirements t0 & minimum. The response oI hemp to nitrogen
fertilization seemed t0 be associated with amount of rainfall in
the spring. Growth was best with high irrigation volume and
short irrigationm cycles, but from & practical stznapoint, &« cycle
o7 12-15 days with 2z seasonzl water comsumpticr of 2500-3000 cu m/ha
appears to be preferable,

Fenaf

1€0. Atchisaon, J.E.
Yenef for paper pulp iz the Lower Mekong Besin: 4 pre-
feasibility stucy.
U.3. rzency ior Internztl. Devt., Report PN=#il=0600;
May, 1576; 766 p.

Tnis study was publiished for the Regiomzl Comazittee Ior Zooruina-
tion of Investigations of the Lower ifekorg Basin /{LLB) and spon-
sorec by the Regionzl Economic Developmeut 0fIice of 4.I.D. in
3angko£, Thailand. Ine couplete report is organizec into &
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synopsis—suamary (7& p.) plus 11 detailed chapters cevoted to

the Zollowing: Early history oi kena: as papermaiing raw mite-
riel, incliudlng revieéw of worldwide experiences; Zistory oi ihne
Kezn and «lliec fibre industries in Cambociz, lLaos, Vietnam and
Theiland; Kenal agronouy anc Iibre production; Potential kenal
grow¥ing areas in the LiiE; Kenai production Ior peper pulp (stzalk
coxmposition, site prepzration, seec varietiss, plenting, ferii-
lizer use, culiivation, narvesiing, odaling, uill operating neecs,
evc.); Handling, storesze, ziberizing, etc. Uiilizziion Zor peper
pulp manulacture (erfect of storage on pulp yield and quality,
pulp wasailng &nd screening, <&ryin3, sheet Iorming, pollution
conirol mezsures, etc.); rinancizl and econoxic aspects (pur-
chasing z2na handling costs, aelivery costs, czpital and operating
costs, cash flow, revenue estimates, etc.); Developmental acti-
vity needs; and Project orgeznization and management. The egro-
economic portions present z plan for supplyinz whole stalk or

basi ribbon VYo & projected mill of ce. 70,000 2d. metric toms/yr
which would reguire an area of cez. 25,000 ha (using whole stzlk)
or 80,000 he (for bast ribbon) to grow 3outh Asian kenaf (Hibiscus
sabdariffa). Only half of these areass, but o beiter soil, would
be neeaed ror western hemispnere kenmaf (H. cannabinus). Of 6
primery sites in the 4 LMB countries, 2 in Nt Thziland show coz-
mercial possibilities. The market study supportis the conclusion
tnat e kenazf bleached sodz or sulphate pulp mill would be econo-
ziczlly vizble and beneficial to the nat.on. Market acceptance
should, however, be assured before builuing suchk & mili, preferavly
by full-scale experimental prod-:tion or kenaf pulps in existing
bagasse mills. Further possibilities for utilizing renarl in
newsprinVfurnishes and composition panel boards are also uiscussec.

1€1. Begoy, x%.0., Clark, T.F., ncGamson, #.C.,6 ana tnite, G.A.
Kenaf siem yiela enc compositiorn: 1Imrluence oI maturiiy
ana rield storage.

Tappi C.2. Report no.5€: 69-72 (1975).

As an annual fibre crop, kenzf can be harvested either green or
after 2 killing frost. bExtended harvesting scneaules, planting
density, and locetion 211 influence the fibre yield anc¢ chemical
composition. Prom planting densities of 00,000 and 200,000
plants/na at Glenn Dale, iid. maximum yields of dry matter st frost
were 11.6 eand 12.2 t./he, respectively. In an identical seguence
2t Pleming, 5a., the meximum yields {15.7 amd 15.€ t./he) occurrec
one montn after frost. In poith locations, extractives content
aecrezsec aiter frost, while cellulose and pentosan percentagis
increased. Even three months efier frosi, ce¢liulose content :e-
nained at least equal to0 that six weeks before frost.

182, Crouce, 3.9,
Eflects of growing temperziure on cnemical-paysicel
properties oI kenatl ifipers
Crop Sci. 15: Sz=5 (1973%).

several culiivars oif kenal (Hioiscus canLubius) wWere groun Lncer
~ive dizZZerent thnermal regime: simulatlng & wide latitucinal cistri-
oution in wne U3. iylose nyc:olyzate content oI unlraciionztea
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kepal &i€.s and siogle basi fibre teusile sirengiti inocreased
with increasing growing temperature. It is suggested that pulps
Irom kenaf grown in a warmer or southerly location may exhibit
strength characteristics superior to those of pulps produced from
kenaf grown in a northerly location.

183. Pathak, R.C., Kumar, R., Jivendira, and Jain, S.C.
Mesta plant: A potential papermaking raw -.aterial.
Ippta 9, no.3: 275-8 (July/Sept., 1972).

Mesta (kenaf) is discussed with respect to availability and agro-
nomical aspects (cultivation, harvesting, and ccllection, yield).
Data are included comparing the fibre dimensi ons and chemical com-
position of mesta, bamboo, and eucalypt wood. Since mesta is an
anmmal crop with high bulk, storage area requiremen.s are high
and the cost of the pulp is about 10-15% above that of bamboo
palp. This cost could be reducea by the introduction of scienti-
fic methods of cultivationm. It would be helpful to introduce
baling arrgngements to reduce tramsportation and handling costs.

184. Watson, A.J., Davies, G.W., and Gartside, G.
Pulping and papermaking properties of kenaf.
Appita 30, no.2: 129-134 (Sept. 1976).

Eenaf (Hibiscus cannabinus) has attracte& considerable attention
in recent years as a source of papermaking Iibres. Pulpirg trials
have been made on wood and bark from kenaf grown under irrigation
conditions in northern Australia and harvested at periods ranging
90 days after planting up to the time of plant maturity (approx.
220 days). Time of harvesting influenced the biomass per hectare
but aad little influence on pulp yield or papermaking properties.
Chemical, semichemical, and mechanical pulps were prepared from
the bark and core fractions; pulping smd papermaking properties
reflect the differences in chemical compor.tion and fibre characte~
ristics. The bark pulps have high tear strength and resemble
softwood pulps in general properties. The core is more difficult
to pulp, and the pulps are of lower fuality, particularly with
respect to tear, They have slower drainage characteristics than
wood pulps made by the same processes. Although beating produces
some improvement in bonding properties, it soon leads to unaccept-
ably low drainage rates.

Sisal

185. Iai, M.L.
The influence on quality of sisal fibers softened by
different chemical processes.
Tai-W¥an Nung Yeh Chi Ean 11, no.3: 62-76 (1975). (Ch.)

The softening of sisal fibres consisted of boiling with mild to
strong caustic solutions, chlorination, and treatment with pyri-
dine. Fibre quality was related to variations in softening pro-
cedures.




Sorghum

186. VWhite, G.4., Clark, T.F., Craigmiles, J.P., Mitchell, K.Z1I.,
Rohinson, R.G., Whiteley, E.L., and lessman, K.J.
Agronomic and chemical evaluation nf selected sorghums
as sources of pulp.

Econ. Bot. 28, no.2: 136-44 (April/June 1974).

Nine accessions representing % sorghum species (Sorghum bicolor,

S. almum, S. dudanense) were grown at 6 localities to evaluate
their potential as fibrous raw materials for pulp and paper making.
Evaluations were based on field yields, agronomic charactcristics,
and chemical composi tion. Growing conditioms caused considerable
variation, but maturity, time of harvest, and harvesting methods
also influenced composition. Preferred locations based on mo-
duction of whole stalks (exclusive of roots) and of culms were
Iowa, Indiana, ané Georgia. The best productivity for several
accessions exceeded 10 t./acre for whoie stalks and 6 t./acre for
culms. The mean content (for 3 locations) of crude cellulose in
culms ranged from 41 to 54% and of alpha-cellulose from 28 to 35%;
the level of pith ranged from 6 to 15%. Ash content in culms

was 3% or less compared with 7% or more in leaves. Broom grass, sorghum
grass, and two kafir types merit further comsideration as sources of papermaking
pulp. T

Straw
(see also gbscract mp. 144)

187. Iee, H.C., Kini, C-Y., and Kini, K.H.
Preparation of straw pulp in our electrolytically heateu
digester.
Bwahak Konghak 13, no.5: 275-280 (1975). (Korean)

Rice straw was cooked in agueous solution containing graphite elec-
trode. The heating by a.c. for 50 min and then d.c. for 10 min.
resulted in higher delignification than that by a.c. alone. In
the cooking with a.c. and d.c. heating _ the highest brightness of
paper from the pulp prepared was obtained at cooking pressure 4 atm.
but tensile strength and breaking length decreased with increasing
cooking mressure.

188. Mukherjee, M.N.
Pulp from agrowaste.
Indian Pat. 129,599 (Dec. 8, 1973).

Rice straw was converted to pulp by a process describeé using
BaCH as cooking agent.

c——
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D. PROCZSSES FOR VARIOUS TYPES OF ZANEZLS.

General

18¢. Back, E.L.
Hedium demnsity fibre building board.
leddelande, svenskaza Ireforsinmingrinst; tulet. no.403:
97-110 (1976).

A brief review of manufacturing rrocesses, range of producis
and strength_properties for fibre board in the density range - |
350-850 kz/m> is given. |

190. Brooks, S., and Hunter, V.
hecycling of waste cellulose materiels.
U.S. pat. 3,741,863 (June 26, 1973).

Fibreboard was manufactured from recycled waste cellulosic pro-

ducts by shredding, drying, separating non-cellulosic materials,

hecting in & nonflammable medium, e.g. stear, abrading under 1
pressure to rupture H bonds and soften ligrnin, separating the

fibre bundles from the nonflammzble medium, adding e resin,

forming into e mzt, 2nd epplying heat and pressure to give the

product. The zpperatus used in the fibreboard menufacturing

process is described.

101, Buechner, R., Buechner, ., Friedemann, C., Braeuer, V.,
Preissler, ¥., Braeuer, G., Forcheim, E., Hoecker, R.,
Schulze, 4., and Rickstroh, S.

Boards from lignocellulose chips or fibers witk improved
covering layers.
Ger. pat. 103,414 (Jan. 20, 1974).

Boards with improved co‘rering leyers were manufactureéd from lig-
nocellulosic chips or fibres in 2 '=-step mouiding process by
using as a covering leyer, e resin-impregnated, neediled felt,
preferably from waste textile fibres.

192. Champeau, C.A.
Building materizl from waste stock from a paper-
making process.
U.S. pat. 3,769,116 (Oct. 30, 1973).

The weste stock from various phases of the papermaking process

was fed to a settling tank, the effluent pumped to e floccule-
tion tank, the solids from botr tenks mixed, converted to sheets
by 2 standard papermaking mackhine end 2 multiplicity of the sheets
laminzted to give btuilding meteriel panels. The sheets before
laminetion couléd bve treeted with hardening egents, e.g. sodium
silicate, shellac or vernish.




193' Chgﬂla, J.s.
Composite boaxrds from agrowaste.
IZIRI Journzl 5. no.2: 81-84 (1975).

The investigation was carried out for converting sgricultural
wastes like groundnut shell, paddy husk, corncobs, maize and
mentha mar¢ into composite products. Verying proportions of
other fibres have been blended and the properties of composite
boards thus made are studied.

184, Cherkinslkii, Yu.S., and Knyaz'kova, I.S.
Fibrous pulp for manufac*ure of roof-insul eting boaxrd.
USSR pet. 445,716 (Oct. 5, 1974).

The addition of 0.001-1.0% poly (vinyl-pyridine) containing
aminated chloromethylated polystyrene to cellulose pulp or syn-
thetic fibres gave roof-insulating board with ircreased azbsor-
bency.

195, Clad, V.
Use of waste paper in particle board production.
Holz &ls Roh- und Werkstoff 28, no.3: 101-4 (1970).

Boards were made experimentelly from shredded waste paper bonded
with 2 UF glue. Data are given for strength properties and
swelling of boards mede (1) entirely of waste paper; (2) with a
middle layer of waste peper amd outer lgyers of wood chips or
veneers; amd (3) with outer layers of waste paper and a middle
layer of wood chips. Mixtures of waste paper and chips present
difficulties because of differences in density. Vriting and
printing papers gave better results than newsprint. The mat
thickness is considersbly greater with waste paper than with
wood chips.

196. Demakina, G.D.
Preparation of comstructional boerds from organic
raw material.
Sb. Pr., Vses. Nauch-Issled. Inst. Nov. Stroit.
later. no.26: 185-92 (1970). (Russ.)

4 method is described of obtaining acoustic-constructional boerds
from wood resiiues, chopped straw, cotton plants, and similar
waste products. The boards are made by compressing with bonding
" paste. Tne peste consists of finely ground wood residues and
weter; vreservetive, such z2s sodium fluorosilicate, and fire re-
+2rdant, such es sodium silicate, can be added to the paste.
During the compression water is partly removed by suction. The

remzining water is removed by heating to 180-200° at 15-20 kg/cm2

pressure for 2.5-3 min. The boerds ere finished by annealing et
160° for 3-4 hours. The boerés can be either enamelled_or covereeé
with veneer., Their density varies from 400 to_800 kg/m’> emd

+their bending strength from 32.1 to 131.0 kg/emc. The boards

do not contzin toxic wvolztile components amd can be used in puil=-
ding construction.
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1¢7. Devpe, d.J., ané Zrnsi, K.
A handbook of pzrticle bpoard technoiogy

-
Taschenbuckh der spenvietientectmil {1277), 30C z. {der.)

"w

The mzir vert of the book describes the technology of
becerd manufacture, dezling with each stage in the process Sec-

tions cover ihe development of the particle board indusiry, mate-

rizles used in particle boerd manufacture, a2nd ihe vlanning of
installztions. Author and subjeci indexes exe vprovided. The '
arpenix contzining a2nelyticel methods, tebulzted summeries, - !
specifications and useful addresses (including those of suppliers

of plant and equipment, end of bodies involved in particle board ‘
research).

zrticle

n o'y

198. Eskins, K., Krull, L.E., 2nd Sloneker, J.H.
Fiber bozrds from feedlot waste.
Tappi amn. meeting (lMiami Beach): 285-9 (Jan., 1974).

The conclusion of cettle feeding into fewer facilities has re-

suted in large feedlots with ccrresponding increase in fzed lot

waste (FIV) meterials. FLW generally contains 8 high percentage

of cellulose a2nd hemicellulose, & generous portion of wkich exists

as partielly pulped fibre. Fibre from 1-3 end 1-6 ponth old

FLV ané from fresh FLV was examined as a substitute for wood pulp

in the production of hardboard. The fibres from the aged FLVW i
were similer but neither conteined a network of fine fibres vre-~ :
sent in the fibres of fresh FLW, as shovn by Scanning Electron

Microscope (SEX). Hardboerds were produced from these fibres

by both the wet- and dry-pressing procedure using PF resin as

binder. The hardboards prepared with the fibres isolated from

the fresh FLVW had the best cheracteristics with low water ebsorp-

tion and strength equal to one-helf that of composite bo-rd.

199. Etelkozi, E.
Synthetic wood peanels based on agricultural wastes.
Fr. pet. 2,036,862 (Dec. 31, 1970).

Penels are mede of agricultural wastes, such as rice straw, flax,
corn stalks, end sunflower stems, together with resin. A three-
montks supply of the rew materiels is accumuleted ad stored under
cover. The strew and stalks are hammermilled and digested for

5 t0 4 hr using e 1.5% NaOH sclution et & pressure of 2 to 6 atmos-
phere. The pulp is washed until neutral. Katural or synthetic
resin is dissolved in water at 100°C amé fed to the treetment
vessel. EC]l is diluted with water and mixed with the fibre eand
resin. The mixture is dewatered in 2 mould, the surfaces are
treated with wax, and the panel is hot-pressed.
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200. Fahmr, Y.i., end Fadi, F.a.
tudy of the proguctiion of hardboerd from scme indi-

genous (Egyptien) agriculturel resicdues.

Lgypt. J. Chem. 17, nc.3: 283-301 (1974).

He»dvoards were prepered from cotiten stalks, begesse, and kenzaf

vulved by different processes. Dending strengtkh z2né water re-

sistance values generally were better than for heréboerd pre-

vared from 2 commercial rice strex puip. ,

201, Finemen, I., Helge, K., ané Soderhjelm, L.
Fiversludge, an interesting rew material.
Svensicpapperstidnirg 81, no.4: 110-113 (1978). (Sw.)

Considerable amounts of fibrous sludge ere genergted yearly by

the pulp amd paper industry, asmounting to about 180,000 tonnes

oven-iry metter in Sweden, of which about 30% is reused. The

disvosal costs of the remainder sverage about & 5 to . 40 per

oven=dry tonne. Recycling of fibrous sludge in the mill is the

most atrective, especially for sludge low in fillers and pitch.

Fodder supplements and soil amendments are advantageous outlets

for low-gsh sludges. The comnstruction industry offers possibi-

lities for use of high-e&sh sludges in fibre building boards and

cement tiles, and of pitck aend filler-rich sludges in cement

" tiles. Successful triale witk fibrous sludge heve produced penel ,
boards, low density bricks and moulded fibre articles. Econo~ i
mics of sludge reuse rmst be evaluated sepearately in each case,

as they depend on dewatering and transport costs, as well as on

proper cooperation between sludge producer end consumer,

202. Predriksen, H.
Recycling -~ practical possibilities.
Emballering 7, no.S: 30-31, 41 (lay 1976). (Korw.)

Varioues types of solid end liquid wastes discharged by different
industries in Scendipavia (notably Norway) and their amounts
(volumes) are discussed with regard to recovery problems. The
sorting, vyrolysis, and production of building panels from rmuni-
cipel refuse are outlined.

203. PFujimoto, K.
flastic wocd toards.
Ja.p. pat. 4’198,275 (Apfil 160 1975).

lionomers are used to impregnate wood chips, twigs, or straw ropes,
the monomers are polymerized, amd the impregnated meteriels are
neated under pressure, trested with mixtures of vinyl monomers,
polymers, and powdered wood or plant fibres to fill the holes on
the surface, andmouldec under pressure a&ud heat to prepare boards.
Thue, asbestos wes cceted with a 15% solution ¢f polystyrere in
benzene, methyl methacrylate/styrenq copolymer (1iiS) & d with 20 g
hermp rope composite containins 44.6% LAS. The assembly was




- 56 =

pressed at 130°C amd S kg/s¢.cr, cozted witk a mixture of 100
perts 15% sciution of KiS (cortairning 1% AIBE) and 10 parts pow-
derec bexrk, and pressed at 130°C z2nd 5 kg/sq.cm. for © min end

et 130°C and 23 kg/sc.cr for 3C min to prepare a2 boaxd.

204, Garriga Cucurull, S., anc¢ hkubio Gonzalez, E.
Process for converting vegetavle materiels into e
moulding composition.

Ger. pst. 2,216,426 (Deec. 7, 1972).

hgriculturel and forest wastes (straw, grape vine tendrils, bark,
sawdust, branches, etc.) are converied into moulding compositions
through treztment with ammonium, 2lkeli, or alkeline-ez>th hydro-
xides, with sulprhur compounds cr with hydrotropic salis. Che-
mical concentraztion, reaction period, and reaction temverature
depend on the mzterial being treated. The cherical treatzent is
followeé by mecharica: defibration.

205. Guha, S.2.D.
Corrugated box manufacture. i
Indian Pulp Peper 29, no.8-9: 9-11, 13-~15 (Feb-larck 1975).

Apart from reviewing the principles of corrugated board production
ané corrugated beox design, the author reporis experiments conducted
at the Forest Research Institute of Dehra Dun on (1) the NSSC
pulping of mixed Indian hardwoods for corrugating medium (2) the
soda pulpirg of rice straw znéd its use (80%) in combination with
v waste pulp (20%) for corrugating medium end linerboard; and
55) the hot-sodz semimechanical pulping of juie sticks, bagasse,

and relested fibre:z for corrugsied mediuz.

206. Inglin-Inuese, I, Josef.
Hard fiber tiles, especielly floor tiles.
Swiss pat. 510,71¢ (3Sept. 15, 1971).

Iloisture and stztic~resistant, non-flammable floor tiles are Jre-~
pared from e straw, gress, cotton linter or jute filler in urea-
formaldehyde copolymer (13 or phenol~formal dehyde copolymer (II).
Thus, a mixture of ground filler 120, molten paraffin wax 4.5, and
I (conteining NaOH cure inhibitor) S kg is prepared a2t 90-5° ami
combined with 21-26 kg I-acid catalyst mixture and 0-2% dye solu-
tion 2nd moulded into tiles at 100-30° & é about 50 atm. Tiles
conteining II in place of I are moulded a2t 140°.

207. Jayaraman, T..., and Thacker, R.C.
Preparation of fiber-polymer composites frnm styrene sys-
tems by radiatici polymerization.
Large radiation Sources for Industrial Processes; Proceedings of 2
Symposium on the Utilization of Large Radiation Sources and Accelerators
in Industrial Processing,
International Atomic Energy Agency, Munich, Aug. 18-22, 1969, 453-4€(5.

The preparation and properties of fibre polymer composite from Indian woods,
bagasse, plywood, particle boarde, jute and coir are described.
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208. Jetzer, &,
Tibrous meterials Irom domestic, agriculturel, forestry
and industirizl westes,
Swiss pat. 542,292 (kev. 15, 1673).

Dousehcld garvage, agriculiural end forestrr wastes, znd(or)

organic indusiriel wastes =2re aerobically partly degraded to form

fiorous materials suitazple for manufacturing vressbozard. The ,
wastes are aerobically treated a2t 51.5° for 48 hours in 2 rotating

drur with water content of about 45%. The product is éried at

about 150° to a water content of zoout 5% and sterilized. The

easily degraded mzterizls, i.e., sugers, starches and proteins,

have been dezraded. The cellulose and lignins have not been

degraded, thus the fibres produced in this process are longer

and the press boerds have & higher strength.

209. Jetzer, R.
Improving the flexibility of fibres produced from
domestic, agriculturel, forest producti, organic indus-
try ané/or tannerr wastes.
Swiss pat. 584,732 (Feb. 15, 1977).

Fibrous cellulosic waste material is impregnated with 2 styrene
copolymer (I} before being combined with formeldehyde-melemine-
urea copolymer (Kauramin 540) (II) binder to form boards with
bending and temnsile strength. Thus, fibrous materizl was impreg-
nated witk 4% I and dried at 120-60° to weter conient 2%. The
impregnated meteriasl is treated with II (6%;, hardener 2.3, amno-
riz 0.6, and water 30 g and moulded for 6 min at 18 kg/gm (1.5 cm)
and then at 160-205° to give a board (demsity/ 800 kg/m’)_with
bending strength 75 kg/em Snd tensile sirength 2.8 kg/cm? com-
pared to 64.0 end 2.5 kg/cm“, respectively for & board prepared
with 11% II and no I.

216. Keminagsas, K., Ito, HE., ani Oiski, K.
¥Flame~retardant treztment of pulp sludge board.
Shizuoka-Ken Kogyo Shikenjo Hokoku 20, no.15-19: (1976). (Jep.)

Adding fireproofing agents such as il(0E)3, iHs polyphesphates (I),
chlorovinyi polymers, etc., to cellulose pulp sludge slurries,
cold~-vressing tc 50-60% moisture content, drving at room tempera-
ture, and hot-pressing st 110-130° gave fire-resistant wards. ‘
iinimum quantities of 41(0Z)z and I to prevent the combustion of
the hoards were 50-70% and 30-50% respectively.

211. Kienlu, K.
Resgin- fiber gheets. .
orit. pat. 1,437,031 (liay 23, 187%6).

Vell peper, flooring, and relzted buildinz meteriels ere manufac-
tured by applying 1o e suitable backing 2 covering sheet consisting
0f 3=20% nztural animazl or plant fibres embedded in 2 cured resin.
Jute, menile hexp, anéd sisel fibres are suitavle ané can be spplied
es tows of 8~12 ft long fibres. Laid straight the fibres simulate
the appearance of wool grein and are useful in making veneers. The
fibres cen be leid in = tengled mess from cardineg.
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212. Klingel, W.
Weafherproof building material from vermiculite and
wasiveb.,

Ger. pat. 2,125,453 (Dec. 21, i372).

Materials of increased strength and rigidity were prepared =zt
low costs from vermiculite, polyester resin bhinders, sad wastes
from natural fibres (sisal, coconut, jute), synthetic fibres
(pclyamide, spandex, polyester), acrylic resins or polystyrene
resins, paper or m perboard, or wood fibres.

213. Mahanta, D., Rehman, A., Chaliha, B.P., Lodh, S.B.,
and Iyengar, M.S.
Binderless process for making boards and moulded arti-
cles from agro-industrial wastes.
IPIRI Journal 1, no.4: 178-181 (1971).

Describes a single stage dry process for making panels from agro-
industrial wastes like sawdust, paddy husk, wheat husk, wheat
straw, coconut husk, bagasse and groundnut shell. This process
eliminates the use of conventional binders.

214. Maloney, T.NM.
Modern particle board and dry-process fiberboard
manufacturing.
San Francisco, Miller Freeman Publuns. 1977, 672 p.

The 19 chapters of this monograph deal with all aspects of struc-
tural insulating and hardboard and fibreboard manufacture.

215. Mehta, S.X., Johar, P.S., and Sayanam, R.A.
Utilization of agro-wastes for mineral based building
panels.

Symposium on Production and Utilization of Forest Fro-
ducts, Jammu-Tawi, India, March 5-7, 1979.

Experiments were conducted at the Regional Research Laboratory,
Jammu-Tawi (India) on the utilization of mineral and agro-wastes

in the production of building panels. The method of manufacturing
these boards on rural oriented cottage industry basis without

much capital investment is outlined.

216. iller, H.A.
Particle board manufacture.
New Jersey, Noyes Data Corporation; 1977, 315 p.

Based on the T.S. patent literature issued since approximately 1960,
this review presents techniczl information on the production of
wood (and related) particle boards and moulded wood articles. De-
¢zils 2re given on raw materials (chips, flakes, shavings, splin-
ters, excelsior ribbons, sander dust, rice hulls, bagasses adhe~-

sive vinders (PF, UF, FU, etc.), fillers and other additives;
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and on processing and finishing techniques and equipment (mres-
sing, conveying, particle orientation, laminating, overlaying,
surface decorating). Investior, assigunee, and paient number in=
dexes are appended.

2117. Mosesson, T.J.
Production of straw boards by the 'Stramit! process,
Doc.No.ID/WG.83/CR.1, UNIDO Expert Working Group Meeting
on the Production of Panels from Agricultural Wastes,
Vienna, 14-18 Dec.1970, 11 p.

Of the non=wood fibrous materials available for the production of
panel roducts, it is probably straw and reeds that have been
most successfully used in manufactured forms. 'Stramit® is a
8lab of compressed straw, comsisting of unpulped straw with smooth

facings.

218. Nishikawa, K., Matsumoto, &., and Niiro, O.
The influence of the mixing ratio of waste paper for
the manufacturing fiber board.
J. Hokkaido For. Prod. Res. Imst. 5: 5-9 (1975). (Jap.)

The influence of mixing ratio of waste paper, newspaper and corru-
gated cardboard for manmufacturing fibreboard were studied. Free-
ness was not affected by mixing ratio less than 40%, therefore,

it is possible to use the raw materials for wet process fibreboard.
The board was superior in impact strength.

219. Pablo, A.A., Ella, 4.B., Perez, E.B., and Casal, E.U.
The manufacture of particle toard using mixtures of
banana stalk (Saba: Musacompreso blanco) and Kaatoan
bangkal (Anthocephalus chinensis (Rich) ex.walp) wood
particles.

Forpride Digest 4: 36-44 (1975).

Particle boards of demnsity 592-640 and 672-720 kg/m3 were prepared
from banana stalk and wood chips in various proporiioms, with 10%
UF resin as binder. The physical and mechanical properties of
the high-density boards were superior to those of the low-density
boards. The strength of boards increased with increase in the
proportion of wooa chips in the mixture.

220. Riewer, M., and Wulffes, H.
Pressed board made from fibrous material and a biading
substance.
Brit. pat. 1,312,383 (4pril 4, 1973).

A structural board is formed by compacting coxnn:'_muted reed or
sedge grass material with a synthetic resin binder such as a urea

resin.
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221. Rutkowski, J.
Economic significance of the mroduction of perticle
board from rape.
Przeglad wlok. 27, no.5: 284-5 {(Mzy, 1973). (Pol.)

The main wood substitute used in Poland for the manufacture of
particle boards is flax ané hemp straw. This material is pre-
sently ut.lized 100%. 4 material .hat remains to be utilized
fully is rape straw. It nas been calculated that 4 cu.m. boardé
can oe mrcduced fram 1 ha rlax; & cu.m. {rocm 1 ha hemp and 5 cu.m.
from 1 ha rape. One cu.m. board regquires 3.28 cu.m. wood, an
amount that correspords to ar annval increment from 1.5 ha. In
1270, the production of rape straw was abou: 1500 thousand tons.
Utilization of only 60% of this amount would yield 900 thousand
cu.m. board. Studies conducted several years ago indicated that
rape straw is a raw material suitable for the production of con-
structional and insulation boards. More recently, a plant for
the production of 9000 ton board armually was designed.

222. Semana, J.4A.
Manufacture of fiberboard.
Forpridecom Tech. Note Fo.152, ipril, 1975, 3 p.

This note reviews briefly the raw materials, pulping and refining,
skeet forming, pressing/drying, and finishing (trimming, oil-
tempering, etc.) techniques, ané bindes aud additives used in
making herdboard and insulation board.

223. Singh, S.M., and Aggarwal, L.K.
Portlané cement bonded panel products from agricul-
tural wastes. i
Research and Industry 22, no.4: 242-245 (1977).

The use of portland cement as a binder has beer under investiga-
- tion at the Central Building Research Institute, Roorkee. Par-

) ticle boards from rice husk, groundnut husk, coconut pith and

wood chips have been made under mressure. It is found that they
( do not exert inhibitory action on strength develomment in port-

land cement. Building panels of adeguate strength are obtained
when rice husk/coconut mth and cement are mixed in the ratio
1:2 by weight and .onsolidated to a demsity of 1100-1200 kg/m>.
Groundnut husk and wood chips, however, require more cement,

224 . Stillinger, J.R., and Wentworth, I.
Bison endless systems for producing nonwood fiber pamel
pboard.
7appi C.A. Report no.67: 71-84 (1976).

Even though the majority of panel factories use wood in some form
as the basic raw material, there are several plants currently in
operation throughout the world using such nonwood fibrous resi-
dues as flax, bagasse, alpha grass, rice husks, cotton stalks,
corn straw, and hemp as raw material for board products. Each

:' ) ‘ | - | .
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of these raw materials has unigque properties anéd problems in

processing into  usable products. After these raw materials

have heen collected propesly milled and/or -ofined and Aried to

a low moisture content, the major equipment components required

to manufacture a useable product involve the steps of air clas-
sification, blending, forming and pressing. The latest techno-

logy recommends using the endless calendar (Mende) press for

making panels in thickmess from 2 mm to 7.5 mm and the endless

flat segmented-platen press for products from 7.5 mm to 22 mm. '

225. Takahashi, E., Moriyama, M., Osawa, K., and Endo, H.
Mamufacture of three-layer medium-density fiberboards
from (sedimented) pulp waste.

J. Hokkaido For. Prod. Res. Imst. no.5: 7-11, 18
(May, 1974). (Jap.)

An experimental study was performed on the optimum utilizestion

of settled pulp waste (white water sludge) for the manufacture

of medium-density insulation boards by a dry forming process.

Three-layer boards 9 mm thick exhibiting both high bending strength

and desired surface smoothness were produced from two facing

layers composed of sedimented pulp fibre waste and a central

(core) layer made of basswood chips (chipper dust). The dry

process involved 2-stage hot-jpressing, viz., 30 sec at 15 kg/sq.cm.
followed by a reduced pressure of 10 kg/sg.cm applied until the .
board temperature reached 170°C. The best board bending strerngth |
was obtained by adding synthetic resin binder inm ratios of 10% : ]
to the face layers and 4% to the core layer. _

226. TAPPI, Nonwood Flant Fiber Committee.
Nonwood plant fiber pulping. Progress Report no.7
(featuring utilization of nonwood plant fibres for
manufacture of composition panel boards).
Tappi C.A. Report mno.67: 111 p. (1976).

Ten technical vapers presented at a conference held in Dallas
(Sept. 1976) are included in the volume. Most of them deal with
the manufacture of particle boards and related building panels
from bagasse, kenaf and other nomwood fibrous raw materials.

227. Vlalar, J., Viadar, I., Juhasz, M., Vliadar, P., and
nadal', Go ’
Process for the preparation of building units.
Brit. pat. 1,422,738 (Jan. 24, 1976).

A process for making building boarde comprises mixing 15-85 parts
by weight of a base material with 10-65 parts of residual oil,
e.g. bitumen, and/or coal distillation residue, e.g. tar, and
optionally a resin such as rosin at 120-250°C, 1-20 parts of an
oxide and/or hydroxide of an alkali metal and/or alkaline earth
metal, e.g. NaQH, having been previously added to the base or to
the distillatiom residue, and shaping the resultant mixture at a
temperature above 80°C. The board so formed can be faced with
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metal, plastic, fibre or the like. Suitabls base materials
include inorganic and rubber materials as well as cellulosic
materiale snech as rice hulls, nut shells, ccrn stzalks. corm cobs,
sawdust, straw, pine needles, etc. '

228. Watson, A.J., and Gartside, 3.
Utilising woody fibre from agriculturzl croos.
Australian Forestry 39, no.1: 16-22 (“276).

The pulping and paper making mroperties of iznzf (Deccan hempg
(Hibiscus cannabinus) and elephant grass (Permiselum DUrpuUTuUR
were measured and compared with those of conventional pulpwnods.
Pulp made from the bark of kenaf resembled scZtwood pulps and
pulps from wood of kenaf or from elephant grass resembled harde-
wood pulps, The possibilities of using the stem and leaf mate-
rial of grain sorghum, cassava stems and abaca fibre are also
briefly considered. Of these, only abacz seems to have much
potential value.

229. Yano, T., Take, T., Nakahara, X., and Sagano, T.
Process for producing a board of cement-like material
reinforced by fibrous materizl and arvaratus for the
process.

T.S. pat. 3,972,972 (4ug. 3, 1976).

4 process for continuously mroducing a dense board of cement-like
material reinforced by fibrous material comprises preparing gra-
nules of cement-like material having z diameter of 1-10 mm by
adding water to a powdery cement-like materiel, e.g. alumina
cement, gypsuw, etc., ir the minimum smount recuired for gram-
lation, preparing a granule mixture of the cement-like material
and a fibrous material, z.g. wood wool, asbestos, vegetable fibre,
glass fibre, eic., by means of a2 pan-chaped pelletizer or a
drum=-type rotary system mixer by spvrinkling fibrous material
having e fibre length of 20-100 mm dispersel in air onte the
above prepered granules, and forming the granular mixture into

2 board under compression with the addition of water in such an
amount that the total amount of water is the minimum amount
theoretically required for hydration.

230. Zukowski, R.J.
Building board. \
B 't. pat. 1,404,001 (Aug. 28, 1875;.

in asbestos-free building board having good fire resistance 18
formed by paper making methods from a furnish including a water-
settable inorganic binder such as celcium silicate or portland
cement, fibrous reinforcing material comprising organic fibres
which do not melt below 140°C, e.g. pulp fibrec or synthetic
fibres, and vermiculite.




Sazasse
(see 21so zbstract no. 200; 205; 207; 213; 216; 2243 226)

221. Ba1, G.L., ané Szalyer, I1.0.
Development of low—cost roofing from indigenous mete~
riegls in develoring nations: Final repert.
Aid Research and Development Abstracts 6, no.1: 38 (1978).

Four composite panel roofing material systems were developed
which utilize major percentages of indizenous bagasse filler,

anéd minor amounts of phenolic ¢r other resin binder. Three of
the four processes use an intensive (Banbury) mixer. All four
beve compression moulding as a2 final process step in penel fabri-
cation. The products range in raw material cost from 6-14% per
s¢c.ft. of roofing panel, devending on composition, resin content,
etc. Local lebour, material and facilities were utilized to
demonstrate mamufecture of roofing, by one or more processes, in
the Fhilippines, Jamaica and Ghana.

232. Botz, R.
Roofing composition.
S. African Pat. 7,202,322 (Nov. 17, 1972).

4 —oofing composition comprises e vinyl acetzte homovolymer, a
viryl acetate~lower alkyl acrylate copolymer (or their mikture),
a fibrous filler derived from vagasse and conteining an 2lum, amd
& finely divided pigment. Thus, to 2 mixture of 90 1lbs plyamal
40=-155 {55% solids) and 90 1lbs walpol 40-133 (55% dispersion of
vinyl acetate-2-ethbylhexyl butylacrylate copolymer) is added to

1 1b concentrated grade alum in 5 gallons water. After thorough
mixing, approximately 20 1bs bagasse fibre (containing 0.3 wt %
alum 2nd prepareé¢ by contacting the bagasse without prior diges-
tion or chemical treatment with an aqueous alum solution; the
bagesse is defibrated mechanically and fibres separated from pulp
and dried) is added. After mixing agein, a2bout 11.8 1lbs of weter
base paint is added.

233, Botz, R,
Bagasse~reinforced resin bodies and method of meking same.
U.S. pat. 3,714,084 (Jen. 30, 1973).

Bagasse is treated with an agueous solution of alum zndé defibrated
to give & fibrous product of use as reirforcement ii moulding resin
comvositior. The fibre can be pulverized to yield a flour suitable
as 2 filler in moulding resins. The treztment alsc produces a
clean sugar-free moistur--resistant low-deansity cellular pith mate-
rial suitable for manufecturing insulation and acoustical material.
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23[—. Bryant, Bas.
Corrugzted roofing panels from agricul?ur 1 residues.
\
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i process is descrived that permits the conversion of fibrous
agricul turel residues suck as bagasse from sugar-cane into =z corru-~
geted orientec fibre roofing panel. The process is designed

to be lzbour intensive and reguires relestively low cepital invest-
ment. When suitably protected with impregnants or coatings suck
a2s asphzlt and saluminium paint, the roofing materisl mzy be com-
raratively durasble and significanily less expensive than corru-
gated galvanized iron. The potential benefits to third world
commnities resulting from the manufacture of the product include
the creation of employmeni, savings of foreign exchange and streng-
thening of zgricultural based economies while providing low—cost
construction material for local housing.

235. Carbajal, K.
Process for meling moldable bagesse compositicns.
U.S. pat. 3,748,160 (July 4, 1973).

Ground bzgasse is trested with salts to convert residual sugar
juices into inert compounds, and the treated bagasse is mixed with
portland cemrent tc form 2 mass which can be moulded into well-
boerds.

236. Dhameney, C.<., ené Singh, K.R.
wote on cork substitute sheets.
Peintindiz 27, no.3: 19=21 (1977).

Treating ground Erythrina subeross berk, bagesse and Cryptemeriz
jzponice , with rubber latex-based achesives yieldec ccxrii sutsti-
tute voards with satisfactory properties. Adhesives based on
cashew-nut shell liguid and rosin-NH3 eleo gave boards satisfying
the recquirements of cork substitutes.

237. Grefco Inc.
Thermal acousticzl insuleating bourds.
Brit. pet. 1,390,736 (4pril 18, 1975).

4 process for producing 2 thermel and acoustical insulzating board
comprises forming a slurry of a thermelly expanded mineral aggre-
gate (FPerlite), defibred cellulosic fibrous meterial, e.g. news-
vrint pulp, krazft paper »ulp, bagasse, etec., anéd 2 tinder such e&s
asphalt and clay; sheeting out the slurry; partielly dewatering the
sheet, coating the still-wet surface of the sheet with a coating
containins glass fibres; dewztiering, pressing, and dryinsz.

238,  Hay, C.S.
Zuipine bagesse on a commercial scele. _
Berita selulosa 7, no.3: 131=5 (1971). (Indonesien)

A review pever.
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239. Hsieh, W-C,, and Chen, M-S.
Preparation of phenolic resin oagasse particle board.
Tai-Wan Tang Yeh Shih Yen So Yer Chiu Hui Pao, no.57:
95-107 (1972). (Ch.3}

Phenol-formzldehyde resin, phenocl-m-cresol-formaldehyde resin

and phenol-resoOrcinol-formaldehyde resin were prepared, mixed with
bagasse Earticles, mressed for atout 15 minutes at about 145-150°/
12 kg/cm< to give particle boards which met WCPA specifications,
and their resistance to weathering tested. All the boards had
g00od weathering resistance, ind in acceleratedc aging tests had
flexural strengtn 70-85% of the original.

240. Kossoi, A.S., Zvirblite, A., Livshits, E.M., Badusov, A.A.,
Guryanov, V.E., and Malyutin, N.&.
Pulp for fibrous slabs.
USSR pat. 334,309 (March 30, 1972).

Pulp for fibreboard was mroduced by the chemical treatment of
lignocellulose, e.g. chopped sugar-cane, followed by beating. To
improve the board quality and lower the energy consumption during
beating, the lignocellulose was treated with spent sulfate liquor
of density 1.03-1.04 g/::m3 and total alkalimity 11.5-15 g/litre Ka,0
containing 70-100 g/fiitre solids at pE 10.5-11.5."

241. Potter, E., Potter, I.¥W., and Smyth, R.M.
Process for manufacturing particle boards.
GeT. pat. 2,414,090 (Oct. 7, 1975).

This process for producing particle board from a wide range of
lignocellulosic materials, e.g. sawdust, shavings, chips, berk,
bagasse, etc., is similar to that claimed in U.S. pat. 3,804,935

242. Potter, E.
Process for manufacturing particle board.
Fr. pat. 2,267,198 (Nov. 7, 1975).

The process for producing particle board from a wide range of

lignocellulosic materials, e.g. sawdust, shavings, chips, barks,
bagasse, etc., is similar to that claimed in U.S. pat. 3,804,935
(4pril, 1974) and Ger. pat. as given in the mreceding abstract.

243, Rakszawski, J.F., and Schreceder, H.F.
Single stage addition of resin in the prerzraiion of
multilayer bagasse boards.
U.S. pat. 3,49%,528 (Feb. 4, 1970).

fhe ratio of resin in the pith-ani-fibre fraction (4) to resin
in the fibre fraction (B) of milled bagasse composition 1or making
pith-coated fibreboard was controlled at 1.97=3.43 : 1 by a
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single stage application of 8.3-13.3% resin or 38% aqueous solu=-
tion of viscosity 100-9%5 ¢F to a mixture of 4 & 3 having the
amount of pith adjusted to 16-26%, e.g. 4 from milled green ba-
gasse was separated from B and then readded Lo give 6% pith
concentration; ani phenocl-ECHO resin (I) solution of viscosity
710 c?, containing 5% NaOH, was added to the given composition
of 8.3% total resin content ané an A-B resin ratio 2.54 : 1.
Laminating 2 air~felted layers of A with an intermediate B-
layer, ané pressing at 300°F until I was cured gave boards with
high density surfaces and strongly bonded interiors. Surfaces
of boards prepared with an A-B resin ratio less than 1.8 were
not printable since ink tended to be absorbed anmd diffused
through the soft powdery surfaces. When the ratio was too high,
the fibre resin content was so low tnat the board had low bending
strength and modulus of elasticity.

244. Rengel, F., and Bartolucci, L.A.
Boards from sugar-cane bagasse and quebracho tannin-
formaldehyde resins: Boards prepared from cellulosic
waste sugar -cane.
Ind. Quim. 26, no.3: 178-182 (1968). (Span.)

The board is prepared with disintegrated, fully extracted sugar-
cane wastes and a resin binder made with 50% sulfited guebracho
tannin sclution, formol, and hexamethylene-tetramine.

245, Riopda, J.A.
' Process for making a bagasse pith composi te structure.
U.S. pat. 3,663,673 (May 16, 1972).

A process for the manufacture of a structural board comprises
forming a felted mat of bagasse pith, fine, and coarse fibres
with the fines being distributed on the surfaces of the mat,
applying a resin to the surfaces of the mat, and subjecting the
mat to heat and pressure.

246. Saneda, Y., Yamada, H., and Takizawa, T.
Bagasse-based building boards.
Jap. pat. 7,793,432 (hug. 6, 1977).

Bagasse is mixed with regulated set cement or CaSO, 0.5 HpO in
a 35-50 : 50=-65 ratio (dry basis) and optionally 1-50% polyviny%
alcohol as aqueous 10-20% solutions, compacted at 0.5-1.5 kg/cm
gnd hardened. Thus, 82 z bagasse containing 15% water was
dipped in water for 3 hr, mixed with 105 g regulated set cemeBt
after removing excess waler, moulded, compressed at 0.7 kg/cm
for 24 hr, and dried at 20°C to obtain e bagasse bogrd having
specific gravity 0.56 and bending strength 20 kg/cm©.
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247. nic, B,
Process for rroduction of highe-auality cement-hound
wood-chip or similar boards, especially wall panels
ma@e of wood, bagasse or woodlike raw materials.
Brit. pat. 1,414,310 (Nov. 19, 1975).

A mrocess is provided for making board from cement-bound parti-
cles of wood or bagasse or the like. The particles are mixed
with water and cement and the mixture is moulded, pressed, and
dried to form a finished board. A copolymer is incorporated

in the board either by adding an aqueous dispersion of the co-
polymer to the chip/cement mixture before moulding, or by treating
the moulded board before messing. The mpreferred copolymer is

a copolymer of 5-40% vinyl ciloride, 40-80% vinyl carboxylic

acid ester, and 5-25% ethylene.

248. \'Jang, Un.g"ﬁngo
Scale up production of bagasse plastic combinatioms
using gamma radiation.
Ho Tzu K'o Hsueh. 12, no.1: 12-22 (1975).

The impregnation of bagasse boards with vinyl acetate-vinyl chlo-

ride mixture, methyl methacrylate, unsaturated polyester-methyl

methacrylate mixturgs or styrene dissolved in EtCH, followed by

irradiation with a ©0Co source, gave plastic-bonded structural

boards with higher resistance to insect damage than the untreated
bagasse boards.

Bamboo

249. Arora, K.L., Gokhale, Y.C., and Iyengar, M.S.
Bamboo pulp-portland cement building materials.
Indian pat. 105,930 (Sept. 13, 1953§-

Bamboo chips (I) were digested for 5 hours with 20% RaCH solu-
tion 4 parts under a steam pressure of 8-10 kg/cmé, the pulp
washed, and beaten for 8 hours to give 30 Schoopper-Riegler free-
ness., The 5 parts of pulp obtained was mixed with portland

cement 95 parts, and the mixture spread in a mould for roofing 3
sheet of 6 mm thickness, pressed to a minimum Gemsity of 1.8 g/cm”,
cured in H»oO for 28 days to give a roofing sheet having rupture
load of 168 kg/cm¢, water gbsorption 19.2%, and resistance to
acidified water 0.103 g/cm€. The mixture could also be moulded
to give building boards, pipes and sanitary fittings.

250. Ma, T-P., Jei, S-Y., and Tsou, C-T.
Experiment on the manufacture of bamboo glu-lam.
Bull. Taiwan For. Res. Inst. no.285: 14 (1976). (Ch.)

Uniform laminae of Phyllostachys edulis and Sinocalamus lati-
florus were treated with ireservetives, steamea, and kiln dried

to 10-12% moisture content, and laminated with a UF/melamine resin
adhesive. The properties cf the resulting glu-lam were similar
to those of wood, except for a much greater modulus of elasticity.
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Banana stems

(see abstract no. 219)

Cassava stalks

(see abstract no. 228)

Coconut husk and coir

(see also abstract no. 206; 212; 213; 223)

251. Central Building Research Institute, Roorkee, Indisa.
Corrugated roofing sheets from coir waste or wood wool.
Technical Note no.68: 1978, 5 p.

Describes a process developed at the Central Building Research
Institute, Roorkee, for the production of corrugated roofing
sheets from coir waste and wood wool. The sheets obtained were
light and tough, and possessed good thermal insulation proper-
ties,

252. Couquet, ¥., and Fonquermie, A. ~
Wall or floor covering and mrocess for its manufacture.
Fr. pat. 2,277,673 (Feb. 6, 197€).

4 wall or floor covering material is manufactured by contacting
a continuous fibrous fleece (preferably a layer of parallel coir
yarns) with a paper or nomwoven web which has just been coated
with a thermosetting synthetic resin, e.g. a polyester resin.
The resulting laminate is passed around a heated cylinder coope-~
rating with a press roll to harden the resin.

253. George, J.
Development of building materials from coconut husk
aud its by-products.
National Seminar on Development and Utilization of New
Materizls in Building Technology, Trivandrum, India,
Septo 1976, 6001-6009 po

The paper summarises the work of the author on the preparation
of panel materials from coconut husk and its by-products. The
results show the immense possibilities for the commercial exploi-
tation of these abundant raw materials.
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2%4. Goto, F., and Ikeda, T.
Coir sheets.
Jap. pat. 7,828,086 (Aug. 26, 1976).

Iight-weight sheets, useful as sound ard thermazl insulators, were
prepared by blending a binder with coir dust 100, phenolic resin
5=100 and polyethylene fibres 5-10C parts, heating at about 180°
and mressing to give a sheet about 3 mm tkick.

255. Ogawa, H.
Utilization of coir dust for particle board.
Osaks Kogyo Gijutsu Shikensho Eiho 28, no.3:
231-233 ﬁg'm. (dap.)

Particle boards having bending strength over 100 kg/c.m2 were Ire-
pared from coir dust, over 10% fibre and urea resin.

256. Ohtsuka, M., and TUchihara, ©
Boards from resin impregnz . coconut husk,
Jap. pat. 7,322,179 gdarct_ <0, 1973).

Fibres and cork from coconut husk were impregnated with vinyl mono-
mers and pressed after polymerizing tvhe monomers to give a board.
Thus, 1 kg coconut fibres amd 1 kg cocomut cork were evacuated and
impregnated with 1.6 kg of a mixture of styrene 45, methyl metha-
crylate 50 and divinyl benzene 5 pertes containing 0.9% azobisiso-
butyronitrile. The mixture was heated for 4 hr at 65°C to poly-
merize the monomer, andi the product was arranged in such a way that
the cork was sandwiched betweegn fibre layers znd mressed at 15
minutes at 100°C and 20 kg/g.mg to give a board with demsity O.ig,
flexural strength 750 kg/cm¢ and compressive strength 860 kg/cme.

257. Ohtsuka, M., and Uchibhara, S.
High-strength inorganic hydraulic material-
coconut and fiber-polymer composite.

Jap. ﬁto 7,603’354 (Pebo 2, 1976).

A paste containing long or short coconut fibres, hydraulic material,
and water is moulded, hardened, and impregnated with monome:r or
oligomer. Thus, high-early-strength cement 100, coconut fibre
(length 4~6 cm) 20, and water 90 parts were mixed, moulded, har-
dened for 12 hr; cured in water for 10 days, and dried at 60°Cfor
24 hr. The moulded product was impregnated with a solution con-
taining methyl methaceylate 80, styrene 20, and benzoyl peroxide

1 part, heated with hot N at 60° and treated in a furnace at 105°C
for 20 min. The composite contained 22.0% poﬁmer and had speci.-
fic gravity 1218 and bending stremgth 235 kg/cm¢, compared to 1.15
and 145 kg/cm¢ for that made with crushed rice hulls.
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258. Roth, J.
Process for manufacturing products of fibers and
synthetic foam and oducts thus obiained.
Fr. pat. 2,276,922 (Jan. 30, 1976).

4 process for manufacturing insulaticn boerd involves forming a
fleece of fibres, e.g. coir, preferably via a carding process,
needling the fleece, cutting the fleece into sheets, treating
the sneets with a foamable polyurethane composition with a long
activation period, and hot-pressing the treated sheets at very
high pressure such that the polyurethane, in expanding, becomes
distributed throughout the thickness of the fibre fleece and
polymerizes to fix the fibres in place.

Coffee hulls

259. Runton, L.A.
Method of producing movlded articles from coffee
bear hulls.
U.S. pat. 3,686,384 (Aug. 22, 1972).

The method of producing moulded articles from coffee bean bulls

or from rice hulls or from mixtures thereof in which the hulls

are ground, dehydrated and moulded at a temperature from 450° to
500°F, and at pressures of % to 10 tonnes per square inch, whereby
the resir component Iiows to form a resin based moulded rigid
article.. Synthetic resin binders can also be used.

Corncobs st
/see also abstract no. 193; 199; 224; 227)

260. Chow, P.
Reconstituted board froductq from §1ant-fiber residues.
U.S. pat. 3,927,235 (Dec. 16, 1875).

Particle board made from waste fibre materials has a core layer
mede of nonstalk portions of plants, e.g. tree bark, corn cobs,
coffee grounds, etc., and face layers made of the stalk portzioms
of plants, e.g. corn stalk fibres, wood shavings or sawdust,
veneer sheets, etc.

261. Deml, M.
Apparatus for manufacturing construction and insulation
boards of granular material, especially from comminuted
corncobs.
Ger. pat. 2,224,470 (Dec. 6, 1973).

A4 manufacturing line for the production of particle boards or the
like is particularly suited to the processing of comminuted corn-
cobs as raw material. Specifically, hammer mills, flow-through
drum-drying units, and containers for rejects are poritioped bet-
ween the raw material supply hopper and the binder-applying station.
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262. Derxl, M,, and Iimbderg, J.
Lpparatus for preparing a binder mixture for application
of organic particles in producing boards or movided arti-
cles for builéing purposes.
Ger. pat. 2,228,672 (Jan. 10, 1974).

An autcmatic mixing and pumping system is provided for prerparing
a re:.nforc:_.ng agent/binder composition particularly for use in
manufacturing perticle board from comminuted corn cobs.

Cotton
(see also abstract no. 196; 200; 224)

263, Akkerman, A.S., Volkova, V.D., Petri, V.N., Lazareva, A.D.,
Abrosimov, S.P., and Ivanov, V.I.
Lignodcarbohydrate plastic from guza-paya without the use
of binders.
Izv. Akad. Nauk Kirgiz. SSR no.6: 70-74 (1975). (Russ.)

A comparison of the components of pinewood, birchwood, aspen wood,
and guza-paya (cotton-stems and bolls) indicated that guza-paya
was similar to wood and contained high amounts of reactive lignin
and water-soluble or easily hydrolysed polysaccharides, which made
it suitable for making moulded products without a binder. Expe-
rimentally determined optimum conditions, obttined by studying
process variables, were: pressure, 25 kg/sq.cm, pressing tempera-
ture 170-175°C, pressing time 1.0-1.2 min/mm of board thickness,
initizl moisture content, 19-21%. The produets had a bending
strength of 170-220 kg/sq.cm, swelled in water by 15-17% in 24 hr.
and absorbei 11-14% moisture. They had a moisture content of
9-10% after pressing and a density of 1.11 - 1.16 g/cu.cm.

264 . Burkhart, G.W.
Fibreboard.
Ger. pat. 1,912,657 (Oct. 16, 1965).

Anionic fibres of kraft pulp, nylon, rayon, cotton or asbestos

are slurried in water, treated with Al,(S0;)sz, adjusted to p 8-9
with NH4O0H, treated with a 1atex based on a gutadiene-styrene
copolymer (I), polybutadiene, nitrile rubber, or polychloroprene,
treated with a 3:2:5 acrylonitrile-butadiere-styrene copolymer (II)
polyvinyl chloride, or a phenolic resin stabilized with a linear
Na alkyl benzene sulfonate (III) and used to prepare fibreboard.

265. Cotton Technclogical Research Laboraiory.
New products from waste materials.
Cnemical Wweekly 24, no.17: 67 (1979).

Tre Cotton Technological Research Laboratory, Bombay has developed
a new rocess for making particle boards from cotton stalk and jute
waste. This paper presents a brief outline of the mrocess.
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266. Iuthardt, H.
Processing of cotton wastes into insulating sheets.
Holztechnol. 12, no.3: 131-6 (Sept., 1971). (Ger.)

Particle boards were manufactured from cotton wastes (broken seed
hulls) and a granular phenolic resin binder, and the physical tech-
nical properties (resin content, thickness, demsity, thickness
swelling bending strength, commression moduius, dimensional sta-
bility dampening factor, dynamic modulus of elasticity, and heat
conductivity) of the boards were measured. Results indicate

such board to be well suited for use as a core layer in multi-
layer heat and/or sound-insulating boards.

267. Mobarak, F., and Nada, A. ,
Fiberboard from exotic raw materials (2) Hardboari from
un -debarked stalks.
J. Appl. Chem. Biotechmol. 25, no.9: 659-662 (Sept., 1975).

Hardboards of acceptable properties were prepared by mechanically
palping cotton stalks previously soaked in water., Pretreatment
of the stalks with sodium or calcium hydroxide at 100°C before
mechanical defibration improved the properties of the hardboard,
and reduzed the resin requirements. The semichemical pulps had
a much higher freeness than those from rice straw, and the hard-
boards were better than those obtained from rice straw or average
_samples of wood wastes.

268, Valova, V.D., Abrosimov, S.P., Petri, V.N., Akkerman,
A.S., and Ivanov, V.I. :
Lignocarbohydrate binderless plastic from guza~paya
and wood wastes.

Izv. Akad. Nauk Kirgiz. SSR no.1: 46-48 (197€). (Russ.)

A mixture of coumimited guza-paya (cotton stems and tolls) and
waste pinewood from wood-rocessing factories was made into a
binderless moulded product by hot mressing at 165-170°C. The
moisture content of the mixture was 17-19%. There was no limita=-
tion on the amount of guza-paya used. After condicioning at
60-70% RE for 30 hr at 20 + 2°C the finished product (board) had
a bending strength of 18C kg/sq.cm, 15% swelling in water after

24 hr and not less than 1.18 g/cu.cm density. Experimental data
indicated that a mixture of comminuted guza-paya and pinewood
gave moulded roducts with sufficiently high physico-mechanical

properties.

Flax
(see also absiract mo. 199; 221; 224)

269. Surmeli D.I., Pelep, T.M., Avirom, S.M., Sukhova, L.A.,
Ustinova_ E.T., and Morozyuk, L.V.
Waterproof roofing material.
USSk pat. 352,986 (Sept. 29, 1972).

L durable waterproof material is obtained by coating a fibrous
base consisting of low grade wastes from the production of flax.




Grape vine
(see also abstract nc. 204)

270. Bouvier, A.
New molding material and diverse products obtained.
Fr. pat. 2,232,434 (Jan. 3, 1975).

Comminuted grapevine stems are used as raw material in the manu-
facture of particle board. The board is characterized by good
sound insulation properties and moisture resistance.

Grasses

(see abstract no. 206; 220; 224; 228)

Ground-nut shells
(see also abstract mo. 193; 213; 223)

271. Mars, P.A.
An inquiry into the feasibility of producing particle
board from ground-nut husks in India.
Tropical Products Institute Report no.G.55, 1970, 73 p.

Production costs for particle board made fram ground -aut husks were
estimated at B.1.24/8q.ft. compared with k.1.52 for wood particle
board (k.1.40 is the rresent wholesale price for wood particle
board). It was considered unlikely that sufficient husk particle
board would be s0ld in India to cover costs, unless wood mrices
rose sufficiently to make it competitive.

Hemp
(see elso abstract mo. 211; 221; 224)

272. de Coursac, H.
Process and apparatus for producing fibrous material
from Manila hemp and similar plants with a high moisture
content,
Fr. pat. 2,056,023 (May 14, 1971).

Marile hemp and similar plant material with a high moisture con-
tent is prepared for use in the manufacture of peaper or particle

board by drying of tiie chopped material to about 45-55% moisture
content in a comtinuously operating rress.

Jute sticks
(see 2Ystract no. 205; 206; 207; 211; 212; 265; 292)




- 74 =

Xenaf
(see zlso abstract no. 200; 2X%; 2258)

273. Bagby, M.0., ané Clark, T.F.
Kenaf for hardboaxds.
Tappi C.A. keport no.67: 9=-13 (1976).

Frost-killed kenaf was evaluated as a hardboard raw materizal,

and trial results demonstrate its use tc be technically feasible,
Boards with densities of 0.78 to 1.15 g/cc had temsile strength
ranging fram 2,980 to 11,150 psi. The boards ccocmpare favourably
with wood derived hardboards having densities of 1.02 g/cc and
tensile strengths of 5,080 psi.

Pine needles

(see also abstract no. 227)

274. Gupta, R.C., Singh, S.P., and Fautiyal, S.KN.
Hardboards from pine needles.
IPIRI Jourmal 7, no.1: 30-32 (1977).

Laboratory t:ials showed that hardboard with fairly good strength
properties (suitable for packing cases) could be produced from
fresh needles of chir pine (Pinus roxburg%ii). Water absorption
by ihe boards was markedly reduced by coa them with wax on
one or both sides. The pine needles are available in large
quantities (P. roxburghii covers about 890,000 ha in N.India),
and are a fire ard in the forests., Their utilization will
both save timber and increase employment opportunities.

275. Bward, E.T. )
Needleboards: an exploratory study.
Forest Prod. J. 24, no.5: 50-1 (1974).

Attempts to prepare hot-pressed boards from slash pine needles
(using FF and UF resins) were unsuccessful. Needles flattened
in a sheet metal roller and dewaxed with benzene as well as un-
treated needles were poorly bonded. Pretreatment with 10% NaOH
improved bending strength and internal bonding, but stiffness ama
dimensional stability of the boards were poor.

276. Regional Research laboratory, Jammu.
Pibre-board packing cases. _
Regional Research laboratory, Newsletter.2,
no.5: 17 (1975).

The present demand for fruit mmcking cases in northern India is
approximately 14 million/yr, requiring a large volume of timber.
Trials on the use of fibreboard made from pine needles for packing
case manufacture have shown that packing cases made from this
material have adegunate strength properties, tolerating a static
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load of t t when supported with wooden battens and plastic Strap-
pings. It is estimated that a small-scale unit, processing 2
tonnes needles/day, could produce approximately 850 packing cases/
day, at a cost of apiroximately %.5.00 per case, against 5.5.50
for wooden cases,

277. Regional Fesearch Laboratory.
Production unit for packing cases from pine needles.
regional Research Iaboratory, Jammu, Newsletter- 3,
no.5: 17-18 (1976).

A description (with two photographs) of a Government spomsored
pilot plant set up in BRilaspur, Himachal Pradesh (Incia) in Jume
1976, for the manufacture of packing cases with fibreboard made
from fallen needles of chir pine (Pinus roxburghii). The needles
had no previous commercial use, and are a forest fire hazard.

The plant has an ammual production capacity of 750 tonnes fibre-
board (250,000 packing cases); daily production on a 3-shift basis
would be 2-2.5 tounes. The simple manufacturing process, requi-
ring little capital investrment, and using local materials, should
benefit the regiomal econonyy. Each plant of this size wauld pro-
vide approximately 50 full-time jobs, with approximately 100 part-
timg enmployees reqrired for collection and transportation of
needles,

278. Singh, S.M.
Corrugated roofing sheets from forest products.
Symposium on Production and Utilization of Forest
Products, Jammu-Tawi, March 5-7, 1979.

Building boards and roofing sheets produced experimentally at the
Central Building Research Institute, Roorkee (India) from some
forest products like pine needles, bhabar and munja showed adeguate
fire resistance and durability.

Reeds

(see abstract no. 217; 220)

Pice hulls and rice husks

(see glso abstract mo. 193; 200; 205; 213; 2165 223; 224;
227; 295; 300)

279. Cor Tech Research ILtd.
Resin-coated rice hulls and production of composite
articles therefrom.
Brit. pat. 1,403,154 (Aug. 13, 1975).

Rice hulls are coated with a caustic-free thermosetting PF resin,
the resultant mass is shaped into a desired article such as a
board, and the resin is cured. The resin is of a type whick in
ite uncured state has a viscosity of more than 100 Krebo units at
120°F. The coating of the rice hulls may be accomplished by
directing an stomized spray of heated resin on to tie hulls while
agitating the hulls in a rotating blender.
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280. George, J., Zoolagud, S.S., and Jagadeesh, H.FK.
Kew building materials from rice husk - productior,
properties and application.
National Seminar on Development and Utilization of New
Materialsin Building Technology, Trivandrum, Indis,
Sept. 1976, 5.01-5,08 p.

Modified phenolic resin adhesives having special properties to
bind rice husk into boards of high quality have been developed.
It has been found that raw rice husk as it comes from the rice
mill can be converted into boards of a widg range ol dersities
from as low as 250 kg/m’® to over 1300 kg/m> with high intermal
bond strength and othsr desirable physical-mechanical nroperties.
No pre-treatment of the husk is necessary except wind sifting

t0 remove dust, and paddy and rice grains if any.

Modified phenolic adhesives have been successfully used in
the production of rice husk composite boards of widely ranging
properties from rice husk and materials such as bamboo, jute
fibre, coconut fibre, paper, jute mats, bamboo mats and wood veneer.

Rice husk particle board possesaes many characteristics one
wmld except to find in an ideal building material for a tropical
enviromment such as moisture, termite, insect, decay, and fire
resistance and good thermal insulation property. Rice husk board
is therefore a very promising building material for low ccst mass
housing and general corstruction. [

281. George, J., Zoolagud, S.S., Surender, G.D., Narayana
Prasad, T.R., Rangaraju, T.S., and Mohandas, K.K.
Immrovements in or relating to composite boards from
rice busk and composite board obtained by said process.
Indian pat. 146015 (Aug. 30, 1976).

Process for making immroved composite boards from rice husk cha-
racterised in coating and admixing the raw rice husk with a water
dispersible resin wherein the said resin is prepared by the method
comprising condensation of phenol, cardanol apd/or cashew-mut
shell liguid with an aldehyde in the presence of an alkaline cata-
1lyst wherein the improvement comprises in the one-step condense-
tion of the following ingredients in the proportion as set forth
herein: (i) cardanol and/or cashew-nut shell liquid 25 to 66% by
weight; (1i) phenol 34-75% by weight; (1ii) formaldehyde 15 to

2 mol (formalin) on cardanol end phenol used as above and (iv)
alkaline catalyst 5% by weight of cardanol and phenol used above,
smreading thus coated and admixed rice husk into a mat of desired
thickness and subliecting the same to hot messing at 160°C-220°C.

282. Indian Plywood Industries Research Institute, Bangalore.
Feasibility report for the manufacture of rice husk boards,

1978, 26 p.

The feasibility report is for a2 complex to produce rice husk
boards, The complex consists of (1) a labour-oriented rice husk
board manufacturing plant of capacity 15 tonnes per day, (2) a
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full-fledged adhesive plant to produce adhesives for the manu-
facture of rice husk boards., The report ircludes information

on process description, mroduction (including varieties of mro-
ducts that can be produced), mroduct applicr-tion and market con-
siderations. Details of economics of production, investment on
ecuipment and machinery, Jand & building, wzges & salaries, mate-
rizl & energy and mrofits & returan on investment are ircluded

in tabular (10 tables) forms. Diagram of tae mrocess of manu-
facture of particle board from rice husk is also appended.

283. Sarkaria, T.C., and Iyengar, M.S.
Hardboard and tiles from agriculture waste.
Indian pat. 101,714 (June 15, 1968+.

Sawdust or rice husk was sieved, air-dried, mixed for 5-10 minutes
with 20% by its weight water, and moulded at 160°/80.5 kg/czc fox

1 hr to give boards with breaking jensile strength 110-125 kg/ cz<,
compression strength 130-145 kg/cm<, water absorption 17-18% after
7 days soaking. Urea and HpSO, were added for waterproofing the

product.

284, Shibata, XN.
Iight weight concrete.
Jap. pata 77’152,924 (Dec. 19) 1977)-

Rice hulls, fine hollow glass spheres such as Shirasu, and cement
are kneaded with water, moulded and hardemed to obtain light
weight concrete products.

285. Vasishth, R.C.
Manufacture of composite boards from rice husks using
a batchwise, labour-oriented plant: Feasibility study =~
India.
Cor Tech. 1, 13972, 24 p.

A detailed economic amalysis of the process for mesent day
Indian conditions has reen made. It skows that even small, batch-
wise labour oriented units are economically viable. It is esti-
mated that a small plart with a rated capacity of 5 tommes per day
costing aboutv #,500,000 or i5.600,000 would produce a total mrofit
of about 300,000. The estimates madz also show that for compa=-
rable size large plants, the plants using rice husks for the
manufacture of composite boards would cost around 30% less than
the corresponding size planis rroducing wood particle boards.

The manufacturing co3t of rice husk composite boards is also esti-
mated to be substantially lower, due to lower rrocessing cost.

It is therefore envisaged that the process developed would form

a sound basis for the development of a2 useful irdustry in rice

growing areas.
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286, Vasishth, R.C.

MNarmeomnmnens dan T ~ e .
vUwmUowa ve woarao iTCL Tice L'.‘J.ls.

Cor Teck. 3, 1973, 9 b.

Describes a process developed at ithe Cor Tech Research Ltd.,
Canada, for making boards from rice hulls. The economic as-
pects of the process, the properties and uses of the boards ob-
tained are briefly dealt with,

2817. Vasishth, R.C.
Composite rice hull resin articles, mroducts thereof,
Trocesses for making resin-coated rice hulls and pro-
ducts thereof.
Malagasy Republic Pat. 55079 (July 12, 1974).

288, Vasishth, R.C.
Process for making composite rice hull-resin articles,
products thereof, processes for making resin-coated
rice hulls and products thereof.
U.S. pat. 3,930,089 (Dec. 30, 1975).

A mrocess for making a composite article comprises forming a
mass consisting of rice hulls to which has been applied a2 water-
immiscible caustic-free thermosetting PF resin which in its un-
cured state has a2 viscosity above 100 Krebb units at 120°¥, and
curing the resin. The article can be a structural board, in
which case the mass is shaped into board form prior to curing
the resin.

289. Vasishth, R.C.
Processes for making composite rice hull-resin articles,
products thereof, processes for making resin-coated rice
hulls and products thereof.
Can. pat. 1,010,173 (May 0, 1977).

This process for making an article such as a structural board
from rice hulls and a resin is similar to that described in Brit.
pat. 1,403,154, (See abstract No. 279 above).

290. (The) Western India Flywoods Ltd., Baliapatam, Kerala,
India.
Improvements in or relating to particle board.
Indian pat. 142208 (May 17, 1976).

The invention relates to the manufacture of particle board from
paddy husk, coffee husk and like agro-industrial husks. The
conventional method of manufacturing peérticle boarc requires re-
sins sunrh as phenol-formaldehyde and urea-formaldehyde. These .
resins cannot be used for bonding paddy husk and other agro-
industrial husks since they have polisbed surfaces and are not
susceptible for proper wetting and bonding. The resin used for
bonding the husk is made by condensing cardanol with formaldehyde
in presence of caustic soda. The resultant condensation mroduct
is further condensed with phenol and fommalin in presence of
NaCH.




Sisal
(see also abstract no. 2113 212)

291. Fivisbourgh Corring Cormm.
Lightweight aerated concrete parel.
Brit. pat. 1,298,874 (Dec. 6, 1372).

An aggregate of asbestos, nylon, or sisal reinforcing fibres and
multicellular glass nodules is bound in a cellular matrix of ce=-
ment. Spherical nodules, 1/8-% in diameter withL an actual den-
sity of 10-25 1b/cu.ft and bulk density 7-10 1lb/cu.ft are used
in a dry volume ratio tc cement of 4 : 1. Reinforcing fibres
are added in an amount of 0.5~2.0 wt. % of dry cement. Ligno-
sulfonic acid or licorice root residue ajr-entraining agents are
added to the cement, The mortar is poured into a mould, the
mould removed whern partially cured, ancd divided into pamels.
Completely cured panels 1-1/8 - 1-5/8 in thick have a demsity of
25-38.5 1b/cu.ft and flex strength of 60-416.7 psi.

292. Plastic Research Laboratories ILtd.
Wood substitute.
Belg. pet. 837,086 (April 16, 1976).

PaOH-HCHO resin (I) reipZorced with at least partially prealigned
sisal and/or jute fib~es is suitable as a wood substicute. Ty-
pically, ~arded jute was immersed in alcohol I and waste sisal
fibres aid cord were immersed separately in the same bath. The
compositioas were calendered, pressed into B-stage sheets, and
assembled as & sisal-reinforced I core, jute-reinforced I -faced
composite.

29%, Yang, J.C.S.
Therwal shock-resistant asbestos-cement composition

and their preparations.
UvSo pat. 3’933’515 (Jan. 20, 1976\0

Asbestos-cement articles, such as boards, which are resistant to
thermal shock are prepared from a furnish of asbestos fibres,
portland cement, and silica flour, in which part of the silica
flour has been replaced by a finely divided porosity-increasing
additive such as nylon fibres or sisal fibres.

Sorghum

(see abstract no. 228)
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Straw

(see e¢lso abstract no. 156; 20C; 203; 204; 205; 208; 213,
217, 245 2£7T)

294, Basler, H.
Molded objeci: made Irom Iibrous cellulosic waterial
&nd procecure Ior mapuiacturing same.
Ger. peti. 2,525,376 (Dec. 16, 197%).

rentosan~ireec furfural-containing iibrous wastes froz the proauc-
tion or iurzural from whezt straw zre used in the manufaciure of
hardbvozrc and the like.

295, Buchmann, R.C.
Light construction materials frox rice straw fillers.
Ger. pat. 2,016,745 (Oct. 21, 1971).

The nydropnooic properties ol rice straw are eliminzted by applying
and hardenirg & layer with good binding power on the straw surface
before mixing or moulding the straw with the inorganic or orgenic
binder. Thus, sufficient ednesion to the >ase material is ob-
taineqd,. The leyer separating the straw and coeting corsists of.

a2 film formwing plastic dispersion_or of curable agueous adhesive
so.utions basec on uree, e.g. 1 m’ rice siraw is spreyed and mixed
with 10-15 litres of a 50% aispersion of pnlyvinyl propionate, the
mixture is conveyzd witn agitation in & 2-3 cm layer and heated to
20-35° so 1hat & relatively waterproof film is formed on the straw
surface, Opilonzlly, fine sand particles for improving tpe binding
strength, and Iilame retarding substances ere acdea. The rice
siravw thus treated is usea, e.g. Tor menufaciure of ouilding pletes
ana zoulaed articles by mixing witn cement slurry and pressing.

296. Cucurull, G., &and Gonzelez, Z.
Converting basic vegetable materiel into moldéable raw
material,
S. iAfrican pat. 7,202,21€ (Dec. 12, 197Z2).

!t mouldable rav materizl was prepared from agricultural and forestry
w2sies, e.g. strav from wheat, rye or rice, and bark, brushwood, or
scrub of beech, eucalyptus or poplar, by delignification witk alkali,
sulphur compounds, or hydrotropic selts at 16-170° followed by
mechenicel defibrillation in a disc or stone mill Test sheets
formed from the above pulp zave basic wt. 1500 5/32, Ireeness 10-1200
CST, rerining 6-%0° SR, thickness 1.5-3.5 mz, sp.gr. 0.6-1.5 and
tensile strength 150-160 kg/cm<.

257. Hamacni, 7.
Epoxy resin icpregnztea iiberboards.
Jap. pet. 7,402,547 (Jen. 25, 197¢).

i Yiorevbouzrcu vwner treated with poly-epicnlorohydrin, head g09¢ meche=-
nicel strengih and water resistance. Taus, & slurry oi 70:30 bezten
Krart pulp and sirzw pulp was zade 1nio & iibre mat conteining 607
weter. The azt was treuzted with 3% dietnylene slycol-epicnlorohydric
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copoiymer of epoxy-eauivalent 133, £.1% Cl, and viscosis
ané i= 9f 10 aquevus Ca(OE),; &ud pressed 30 mizm at i3
10 kg/cz® o give & 12 mx fibreboarc. The -ibrevoard hzc demsity
0.52, Tlexural strength &3 kg/cm€, suriace peel strengtibh 54 kg,
wvater absorpiion &1, anc swelling witn wzter 14%, compared with
0.52, 75, 38, 23 anc 19 respeciively, for & similer board bound
with,3% phenolic recsin, ané¢ 0.51, 4&, 29, 42 anc 26 respectively
for a2 similer bozré without resin treataent.

1
T
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29¢. HYesch,RZ
Strew is a viatle raw materizl Ior perticle boarc
industry.
Plywood ané panel magazine 19, no.7: 26-27 (2G76).

£ briei study on the availability, eccnomics of utilizstion and
operzting costs of straw as & ravw material Tor particle board
ingustry.

299, Klee, 0.G. _
Pressing straw into constructional materials.
Ger. pat. 2,553,966 (June 16, 1977).

Siraw is mixed with 3zkelite or polyester resin binders and
pressed to form constructional materials.

300. Eluge, Z.%Z., Saveleve, T.G., and Vedernikove, R.A.
Possibility of producing solid slabs from rice straw
witnout a binder.
Ehimiya i Khini. Teknnol. Drevesiny. 5: 114-118 (1977). (Russ.)

301. Mobarak, F., Kada, L.A., and Fsahmy, Y.
riberboard from exotic raw materiels (1) Berdboard from
rice straw pulps.
J. Appl. Chem. Ziotechnol. 25, no.9. 653-658 (Sept., 1975).

The suitavility of rice straw &s a raw material for the production
of hardboards was studied. Boards with properties comparavle to
those mzde from wood were produced by Iirst steaming the strav,
mechenically deZiberizing it, and then treeting it with 6% NeOE
for ¢ hr a2t &0°C.

302, Munz, %., &nd sSimunic, E.
Treatment of plant fiber material contsining inihibizors
for setting cement.
Ger. pai. 1,696,395 (Aug. <0, 1970).

L suitable aggregete ror the_procuction of & ligntweignt builcing
material_contaianing 400 kg/m3 cerxent anc having & weignt lezs than
€50 k3/m” i: obteined by the treatment of vegetable matter with
10-30% cemweni ené¢ & COp=enriched wir current reated up to 90© in
sucn & way that at least 60 of the total water of tne mixture is
renovec in 4& ar. Preieraoly, & solution of 3.2 kg




gig(sp4gg.1gﬁgs/?z l%ght building material is added and the air

is moisténed a e beginning of the drying ocess. Thus, a
mixture of 90 kg chopped straw, 26% Al (SO4)prsolution, 7.3% EnO,
60 kg port}and cemert, and 40% mixing §go wag treated for 48 hr
in a cascade conveyor wita a mixture of air and flue gases from

a combustion chamber sprayed with H,O. The resulting mixture
weighing 175 kg was mixed with H20 210, portland cement 260, 1.5%
CaClo 4.8, and 0.5% A1Clz 1.6 kg to give 1 m” tamped building
material having a weight”of 602-20 and 500-20 kg/m>, and a bending
strength of 4-5 and 7-10 kg/cm® after 3 and 28 days respectively.
4 similar mixture contained sugarcane bagasse instead of straw.

303. Ohtsuka, M., and Uchihara, S.
§traw and chaff molding.
dap. pat. 7,322,346 (May 28, 1970).

Vinyl monomer impregnated chaff and rice straw layers were moulded
to give laminates useful as comstruction materials. Thus, 1000
parts air-dried chaff (15% water content) was impregnated 7 min

at 200 mm with a mixture of styrene 75, nnsaturated polyester 25,
azobisisobutyronitrile 0.8 and polyethylene glycol 3 parts. Air-
dried rice styaw (1000 parts) were similarly impregnated and the
two compounds were heated for 4 hrs at 65° at 2 kg/cm2. Layers
of resinified chaff and rice straw 4 cm Ehick were heat-pressed
together for 15 min at 180°C at 15 kg/cm® to give a moulding
baving sp.gr. 0.70.

204. Paturle, R.
Polymeric building materials.
Ger. pat. 2,539,195 (March 24, 1977).

The apparatus ané method are described for mreparing building mate-
rials frum polymeric tinders using straw or mineral as fillers.
Chopped straw 50-60, a coating agent for the straw 2~4, any type

of plastic 26-8, wt.% are homogeneously mixed at 120-180° to give

a material which can be shapel by pressing or spraying. The pro=-
duct shows little or no shrinkage, may be reinforced and coated,
does not deform on quenching, is easily workable, and shows other
advantageous properties.

305. Solvay & Cie.
Process for manufacturing sheets from a mixture of
vegetable fibers and polyolefins.
Fr. pat. 2,322,001 (March 25, 1977).

Panels board of vegetable fibres, e.g. sawdust, chopped straw,

and polyolefins, e.g. polyethylere, with imprcved resistance to
water absorption are manufactured by hot calendering of a composi-
tion of vegetable fibres (25-75% by weight) and melted polyolefin
at a temperature at least gqual to the melting temperature of the
polyolefin.
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(see alsc abstract no. 199)

306. Gertjejansen,: . R.0., Haygreen, J.G., and
French, D.W.
Particle board from Aspen flakes and sunflower hulls.
Univ. Minn., Agr. Expt. Staiion, Technical
Bulletin no.290, 1972, 5 p.

laboratory particle boards of 42 lb/cu.it nomirel density
were manufactured from sunflower hulls and # in aspen flakes,
Sunflower hull to aspen flake weight proportioms were 1 : 0
(a1l sunflower hulls); 1 : 2, 2 : 1, and O : 1 (all aspen
flakes). Although addition of sunflower hulls reduced board
strength and stability, commercial standard CS 236-66 min
property requirements for modulus of rigidity andé modulus of
elasticity were met by 100% sunflower hull b®ards. However,
addition of approximately 50% aspen flak.s would be reguired
to meet the same minimum property requirements for internal
bond strength and linear dimensional stability. Susceptibi-~
lity to decay fungi increased with increasing sunflower hull
content.

Wheat husk

(see abstract no. 213)

TESTING, QUALITY CONTROL, STANDARDS AND MARKETING.

General

307. Dietz, A.G.H.
Composite materials. General overview.
Proc. Conf. Theory Des. Wood Fiber Composite Mzter., 1969,
Syracuse, Syracuse Univ. Press: 23=-48 ?1972).

Laminates, sandwiches and composites containing wood or other
fibre-reinforced materiels, their interfaces and testing problems
involved were discussed.

308. Grifiioen, K.
Scme notes on testing the durability of particle board.
Proc. IUFRO - 5th Meeting 2: 394-3%97 (Sept./Oct., 1973).

limitations ot building board and decay resistance tests are out-
lined, and 3 commonly used methode for evaluating fungus resis-
tance in phenolic resin-bonded particle boards are described, viz.
the Kolle fla3k/soil block, the flat steel vessel, anc the fungus
cellar tecaniques.
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309. Jayne, B.A., Ed.
Theory and design of wood and Iiber composite meterials.
Syracuse, Syracuse Univ. Press, 1572, 418 p.

The revised, edited and indexed mroceedings of a conference held
ln.1969 at the University of Washington. 1% chapters are con-
tributed by different experts, dealing with the various types aad
components of composite materials and their properties.

310. Lavren'tev, S.P., Chernousov, Yu.Il., Startsev, V.S.,
Kolmogortsev, V.A., ané Dmitriev, S.N.
Composition for the manufacture of hardboards.
USSK pat. 537,843 (Dec. 5, 1976).

Hardboards with high hardness and improved properties are obtained
if 1=15% of hydrothermally treated activated sludge is used as an
adhesive additive.

311. Pawloweki, T., Baranowski, P., and Mikulicz, G.
Special type particle boards.
Pr. Zakresu Towarozn Chem., Wyzsza Szkols Ekonom,
Poznan. Zesz. Nauk. 53 Ser. 1: 119=124 (1974). (Pol.)

Particle boards made of flax or hemp shives are porous and sSensi-
tive to the action of water, radiation, temperature variationms,
and micro-organisms. These boards are usually bonded with urea-
formaldehyde resins and this presents the additional problem of
formaldehyde evolution. The purpose of the present study was to
determine the possibility of imparting water and flame resistance
in boards made from flax shives and to make them odourless. Con~
trol boards containing urea-formaldehyde binder had 14.6-22.9%,
swelling when immersed for 24 hours in water, were flammable, and
evolved 11.9.mg/formaldehyde/ml solution. The replacement of the
urea-formaldehyde binder by Regoknl phenol-formaldehyde dinder
(peutralized with NaOE) reduced swelling only slightly (to 10%).
A reduction of swelling to 6.2% was obtained with Izocyn TP-40
polyurethane binder when hardened at room temperature, and to
1.82% when hardeped at 120°C. Among the flameproofing agents
used (12% boric acid + mireral fibres, asbestos fibres added to
the board core, 12% borax, and mineral fibres) the best results
were obtained with the mixture of boric acid and mineral fibres,
A substantial reduction of formaldehyue evolution was obtained by
the addition of 1% alamask Formol deodorant; the evolution of
formaldehyde from boards bonded with Rezokol was only 0.4 mg/ml.

312, Takahashi, H., Moriyama, M., and Osawa, K.
Dry-prooess manufactu-e of fiberboard from waste gulp.
Pinsan Shikenjogeppo, ro.1: 16-20 (1872). (Jap.

The possibility of utilizing precipitated pulp waste as a fibre-
board material was investigated. Precipirated pulp waste gave
a high-density board but the mechanical properties of the board
per unit weight were inferior to tnose of an ordinary fibreboari,
Wood pulyp in combination with other material could improve tne
Froperties of the board.
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. Tranvan, A., Sakai, K., and EKondo, T.
Studies on the holo pulp - III. 4 comparative study
of the holo pulps prevared from certain woody and non-
woody plants,
J. Fac. Agric., Kyushu Tniv. 22, no.1-2: 53-63 (1977).

The common characteristics of holo pulps prepared from woody
(beech, red pine and lauan) and non-woody (rice & barley straw,
bagasse and moso-bamboo) plants by peracetic acid digestion were
lower than those prepared from the sare plants by NaCl0r treat-
ment. Holo pulps of rice straw had the lowest strength and
bighest optical properties among the other holo pulps from non-
woody plents.

Bagasse
(see also abstract no. 313)

214, lasmarias, V.B., and Escolano, J.0.
Mechano-chemical soda pulping and corrugating medium
rroduction studies on sugar-cane bagasse.
Forpride Digest 3, no.1 & 2: 69-81 (1974).

Good quality experimental corrugating boards were prepared from
the depithed fibres of sugar-cane (Saccherum officiamarum L)
bagasse, using the mechano-chemical soda process at fairly low
concenirations of 6.6-8.0 g/litre (gpl) and 40-60 minutes
hydrapulper time. .

315. Sefain, M.Z., Fadl, BE.A., and Rakha, M.
Effect of thermal treatmeant on the properties of
gugar—cane bagasSse hardboard.
J. Appl. Chem. Biotechnol. 28, no.2: 79-84 (1978).

Bending strength was reduced but water resistance was improved
by thermal treatment ¢r suger-cane bagasse hardboari manufactured
with or without formeldehyde-phenol covolymer. The strength
decrease was attributed to thermal degradation and the improvea
water resistance to the removal of hygroscopic materials or re-
sinification of furfural. ©Boards with a high resin content had
bending strength behaviour different from that of boards from
cotton stalks or rice straw.

216. W¥Wang, U.P.
Gamma~-ray induced gaseous pbace polymerization end

copolymerization of vinyl monomers bagasse.
J. Chin. Soc. (Taipei) 21, mo.4: 255-261 (1974).

BagaBse particle boards saturated with vinyl caloride were irre-
diated with gamma rays. The mechanical strength of the boards
was no: improved due to the ponr bonding between the polymer and




ihe board. Although mixtures of vinyl chloride-vinyl acetate
when polymerized in the board showed better bondinz than the
vinyl chloride alome, the copolymer was not present in signifi-
cant quantities to improve strength. No graft polymerization
occurred between the bagasse and vinyl chloride. At a dose
rate of 4.5 x 104 rads/hr., the grafting degree of vinyl chklo-
ride-vinyl acetate mixtures was 0,12=0.38%.

Bamboo

(see also abstract no. 313)

317. I‘o, NOPQ, and Tsaj., Col{o
Experiment on the manufacturing of bamboo particle
board (1) splinter board.
Experimental Forest of National Taiwan University,
Bulletin no.116: 527-544 (1970).

Particle board manufactured from hammermilled splinter type bamr-
boo particles was evaluated by testing water evaporatiom during
hot pressing, spring back, moisture content, specific gravity,
water absorption, thickness swelling, modulus of rupture in sta-
tic bending, temsile strength perpendicular to the surface, and
hardness. The best properties were obtained with splinter type
particles and fine particles, 8 parts phenol-formaldehyde resin
solids per 100 parts dry particles, and a hot press time of 15 min.
lengthening press time from 10 to 15 min. accelerated water eva-
poration and reduced intermal stresses as well as moisture con-
tent znd spring back or thickness swelling of the test panel.

9% or more resin solidis content is recommended to improve quali-
ties of bamboo splintsr board.

318. Suzuki, H., Moriyama, M., Takahashi, H., and Taisei, K.
‘Nemagaritake' ~ hardboard digested in sulfuric acid:
Il - Addition of resin and quality of the board.
Rinsar Shikenjo Geppo, mo.8: Z22-25 (1970). (Jap.)

The gquality of hardboards made of a HpS5Qs~cooked bamboo pulp is
improved by incorporating pulps of lauan or softwood bark as well
as a phenolic resin. With the softwood bark pulp, hardboards
having density 1.0 and bending strength 350 kg/cme were obtained
from more than 45, 30, 20% of the bamboo pulp containing 0, 0.5,
and 4% of the resin, respectively. Resistance of the hardboards
to HpO ebsorption was also improved by heating at 140-180° for
less than 6 hr. Similar qualities were observed for ‘hardboards
prepared by mixing the wood chips or by mixing pulps.
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319, Eristnabamrung, W., and Takamura, N.
Suitabilities of some Thai hardwoods and coconut husk
{idbre for manufacturing hardboarés by wet ané dry
rocess.
Thai Jour. of Agri. Seci. =, 101-125 (1972).

The hardwoods tested were Sterculia campanulata, Tetrameles

nudiflora, Shorez curtisiji, Anisoptera glabre, Tectons grandis,
Dipterocarpus alatus and Hevea brasiliensis. Of these,

T.nudiflora, S.curtisii, A.glabra and D.zlatus were the most
suitable, giving both wet- and dry-processed hardboards of the
quality required by Japanese Standards. S.campanulata hard-
boards were of satisfactory strengin; but their water resistance
was insufficient. H.brasiliensis gave a very low pulp yield.
T.Zrandis was suitable for dry but not wet processing. Coco-
nut fibres (Cocos nucifera) wet-process hardboards, though not
very strong, were extraordinarily flexible.

Corn¢obs and corn stslks

320. Chow, P., Walters, C.S., and Guiher, J.K. ,
PH measurements for mressure~refired plant-fiber |

residues.
For. Prod. J. 21, mo.12: 50-1 {1971).

4 study of the pH of shavings, chips, sawdust and bark cf various
bardwoods and various non-woody residues, indicated that yroces-
sing in a Bauer No.418 'steam-pressurized refiner tended to raise

or lower the pH of the residue. This suggests that pH determi-
nations for selection of the appropriate type ol adkesive for
particle board manufacture should be made after refining., Apart
from refined maple shavings, wnrefined cotton wood shevings (not
tested refined) and corm-stalks, all residves had a DH less than 7.
The pH of the cold-water extract was only slightly higher than

that of hot-water extracts.

Flax ar¢ bemp
(see also abetract no. 311)

321.  Deppe, H.J.
Manufacture and testing of protected flax boards
bonded with phenolic resin.
Holz Roh~ u. Werkstoff 32, no.10: 411-13 (Oct., 1974). (Ger.)

The diificulties in manufacturing particle board from flax shives
and phenolic resir could be overcome, but experiments with wood

rreservatives shoved that experience in rrotecting corresponding
vood boards against microorganisms is not inmediately applicable
to flax board. In addition to protection against Basidiomycetes,
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which destroy wood,; mrotection agzinst Ascomveetes is 2l
necessary. Combined preservatives must be developed to
tect phenolic flax particle board.

322. Fadl, N.A., and Sefain, M.Z.
Coating of finished flax particle boards with
insoluble gelatin.
J. 4ppl. Chem. Biotechmol. 27, no.8: 389-92 (1977).

The water resistance of the flax boards coated with gelatin

was improved by crosslinking the coatings at high temperature
with hexamine. Best results were obtained using 2.5-5% aquecus
gelatin solutions and high hexamine cancentrations (about 10%
based on the gelatin).

323. Beller, 1.
Quality control in tne production of laminated flax
chaff beards.
Drevo 31, no.9: 277-278, 288 (Sept., 1976). (Czech.)

Quality contrel in laminated flax chaff board manufacture included
laboratory chemical and mechanical-physical testing of materials
uced for the production, as well as testing of the final product.
Raw materials used for the manufacture of laminated flax chaff
boards include chemicals such as formaldehyde, monoethylene gly-
col, butyl alcohol, and melamine; flax chaff boards; resins for
the impregnation of the decorative paper; and the decorative paper
for the lamination. The decorative paper, after impregmation,
also has to be tested. The sampling frequercy, testing, and
analysis of the lisited materials as well as the final product are
described.

324. Nedbal, F.
Current and future guality of wood particle and
flax boards.
Irevo 29, no.6: 185-6 (June, 1974). (Czech.)

A summary graph is given showing that the quality of wood particle
and flax boards manufactured in Czechoslovakia is generally in

the lower aalf or below the tolerance limits given by the Czecho-
slovak quality standarcs. Out of the boards studied, the best
were those manufactured on imported machines. The boards manu-
factured using comestic machinery are generally of low quality
because of the high degree of wear of the machines, The impor-
tance of quality testing is stressed.

325. Pecha, L.
Surface treatment of wood particle and flax boards
with melamine film.
Drevo 29, no.8: 232-5 (Aug., 1974). (Czech.)

The appearance of wood-particle board or flax board can be sub-
stantially improved by laminating the board with several layers
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of paper imnregnated with ¥F or PF resin. The paper need shounld
have the following properties: basic wt. of 80-130 g/sqg.m. dry and
wet tear of 3.5-4.5 and 0.4-0.5 kg respectively, pH of 6.5-7.5,

and pigment content of 6-22%. The outer layer is usuzlly printed.
The impregnation of paper with MF resin is carried out in two
stages and the laminetion takes place during the final press-

forming of the board.

326. Truc, R.
Experience with the use 0f lamineted flax shive boards
for the manufacture of furniture.
Drevo 27, no.5: 131-3, 141 (May, 1972). (Czech.)

The utiligation of laminated boards made of flax shives in the mam-
facture of furniture can btring a substantial incresse in the pro-
duetivity by eliminating the following technological processes needed
in the classical wood based furniture menufacture: board thickness
ad justment, veneer lamination, aml finishing. On the other hand
the finished flax shive board used for the manufacture of furniture
has the following disadvantages: relatively high cost, unsuitabdle
size, low bending and perpendicular to the surface tensile strength,
difficult repair of surface damages, little use for the remmants,
and relatively unattractive surface finish. The advantages and
disadvantages ¢f the laminated flax shive board for the mamufacture
of furniture are discussed and it is concluded that the advantiages
are predominating.

Jute Fiber

327. Khandaker, A.¥W., Shehabuddin, M¥4., and Bakghi, M.T.
Bupture mechaniam of jute Ziber.
Pakistan J. Sci. Ind. Res. 14, no.4-5: 426=-7 (1971).

The stress-strain properties of jute (bast fibres in which the tiny
cellulose ultimates are embedded in a cementing matrix including
hemicelluloses, lignin an’ psctin) at different strain rates, i.e.,
0.C4, 0.10, 0.20 and 0.60 em“/min at standard condition, are reported.

328. Sen Gupta, S.R.
Jute shellac boards: Their use as containers.
Packaging (Indiez) 6, no.2: 20-2, 24 (Jan./Karch, 1974).

Investigationa of ways to improve the water resistance of jute
shellac boards were carried out with laboratory prepared 3-ply boards
(0415 inch thick) containing 40-50% ghellac (board basis). he
results showed that the water resistance of the boards was iucreased
by peinting them with waterproof paints. It is suggestec that the
water resistance might s2lso be improved by chemicel modification of
the shellac.




- 90 -

329. Sridhara, S., Kumar, S.; and Sinesve,K M_A,
Fiber reinforced concrete.
Indian Concrete Journal 45, no.10: 428-30 (1971).

The impact strength of concrete was improved by reinforcing with
nylon -coir - jute fibres having a specific diameter. There was
an optimum content of reinforcing fibres beyond which the impact
strength decreased, e.g. 30% in case of jute. The alkali resis~-
tance ¢f fibres was in the order nylon > coir ; jute.

Kenaf

330. Bagby, M.0., Cunningham, R.L., and Clerk, T.F.
Kenaf pulp, sode vs sulfate.
Tappi 58, no.7: 121-3 (1975).

Strength properties of kemaf sods pulps were equal to those of
their respective sulfate pulps amd the drzincge of the soda pulps
was slightly better than that of the sulfate pulps. Chemical

and physicel properties of sode pulps from green, field-dried

and stored kenaf anl kenaf's bark and woody core were compared with
those for sulfate pulps from the same raw material.

Palp

331, Deppe, H.J., and Hoffman, A.
Utilizing catole palm for particle board production.

Holz Roh- u.Werkstoff 35, no.3: 91-94 (March 1977). (Ger.)

The investigations were aimed at testing the suitability of Bra-
zilian Catole palm for the production of particle board. The
material obtained by ring chipping was charucterized by a needle-
shaped structure and a high content of dust. The investigations
revealed that using commercisal adheaives, particle board can te
produced which fulfills the requirements for the board types V 20
and V 100 according to German Standard LIK €8763. To meet these
requirements, however, density must be increased by 15 to 20%, as
compared with common particle board from wood. Regarding durabi-
lity against weathering and fungal sttack, boards from Catole palm
are inferior to those from wood.

Pineapple {ibre

332. Kurita, T.
Current status of pineapple fibre ping resesxrch.
JIT4A Nyusu 91, 1977, 15 p. (Jap.

The methods for pulp.ng pinezdple fibres and the mechanical pro-
verty of the pulped fibres are disoussed.
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333, MNegi, J.S., and Chawla, J.S.
Ttilizetion of Pinus ceribaez needles for fibreboard.
Symposium or Production and Utilizetion of Forest
Produets, Jammu-Tawi, Marech 5-7, 1979.

This paper reports the findings on P,ceribaee needles for pos-

sible uses in f%breboa:ds. The density of boards ranges from > '
0.8 to 1.1 g/en”, modulus of rupture ranges from 202 to 228 kg/em®.

Farther improvement in strength properties could be done by addi-

tion of 33% pinewood pulp to P.caribaez needle pulp. The modulus

of rupture goes up to 412 kg/cmg.

Rice husk and rice hull
(see glso abstract no. 313; 340)

334. Chandramouli, P.
Comparative properties of rice husk board, particle
boerd and wefer board: Interim Report.
Cor Tech 2, 1973, 39 p.

Mechanical, physical and chemical properties of rice hull boards

have been tested. The test results available to-~date are compiled (
and presented here. In the light of these test results, a compa- a
rison of the properties of the rice husk boards is made with the
properties of well established, commercially available, wood-based
composite boards and with the requirements of the US and Canadian
Standards for mat-formed boards. Such a comparison shows thsat
rice husk composite boards made by using this new process are po-
tentially usable for most applicetions where wood-based, mat-
formed composite boards are currenily used.

335, Bancock, W.V., and Chandramouli, X.
Comparative properties of rice husk board, particle
board, snd waferboard.
J. Indian Acad. Wood Sci. 5, no.1: 18=27 (Jan./June 1974).

Experimental rice husk boards were compared with wood particle boards
and weferboards. The properties compared included strength proper-
ties (moduli of rupture and elasticity, internel bond, screw-holding
ability and herdness), dinensional etability, resistance to termites,
fire, 1nd rodente, and machineability. The properties of the rice
msk boards are sufficiently similar to those of the wood-based
boards which suggests that they can be used in many applications.

The rice husk boards have high resistance to termites eand fire. The
production of rice husk boards in developing countries should be
seriously considered.
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336, Kamp, Van der, B.J., &nd Gokhale, A.A.
kesistance of rice husk board 1o decay Iungs

J. Indian kcad. Wood Sci. 5, no.2: 106-107 (July/Dec. 1974).

The decay resistance of rice husk board and some wood-besed boards
were examined. Pour fungi, Polyporus versicolor, P. hirsutus,
P.palustris and Lenzites trotea were used for the test. The fol-
lowing weignt losses were rescorded: g-inch rice husk boerd, 7.7%;
5/8-inch rice husk boerd, 7.3%; 5/8-inch rice musk board treated
with copper naphthenate, 4.4%; 5/8-inch rice husk board treated
with pentachlorophenocl, 8.9%; 4+=-inch aspenite (PF-bomni ed Populus
tremuloides boerd), 43.9%; 5/8-inch Dougles-fir plywood, 19.3%;
and 5/B-inch UF-bonded Douglas-fir/western hemlock particle board,
21.5%. tatistical enalysis showed that the performance of the
rice husk boards was significantly betier than that of the other
wood products.

337. Marsh, R.E.
Norway rat test of rice hull composite boards
gnawability.
Univ. of Californie (March 1973).

338, Texas Forest Products Service.
Texas Forest Products laboratory, Lufkin, Texas.
Termite resistance of Cor Tech Research Limited's
rice musk boards. (Nov. 1972).

wm
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339, Chaudri, M.A., Jamal, N.4., Sandila, D.M., and
Shamim, M.
Physical properties of indigenous sisal fibers under
various conditions. :
Pakistan J. Sci. and Res. 15, no.6: 405-12 (1972).

The decrease in breaking strength for the sisal fibres from dry
to 24 hr soeking was of the orxder of 30.4, 33.4, 34.1 and 27.6%
for socaking in distilled water, 0.1 N HCl, NaOH, end sea-water
respectively, while corresponding decrerse after soaking in sea-
water for one week was 39.6%. The str ~gth significantly
depended on the linear density and percentage elongation.

Straw
(see also abstract no. 313)

240, Padl, N.A., Sefain, M.Z., and Rekha, M,
Effect of thermzl treatment on Egyptian rice straw
hardboard.
J. Appl. Chem. Biotechnol. 27, no.2: 93-8 (1977).

Bending sirengtih fell with increase in heating time and teupera-
ture for samples containing 1.5% resin, whereas hardboards
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conteining 3% resin showed an initial improvement in bending
strengtk afier heating at 140, 160 amd 180°C. EHeating all
samples gt 200° reduced bending strength. Water resistance
was improved by heating.

Sunfl ower

341, Gertjejansen, R.O.
Properties of particle board from sunflower stalis
end aspen planer shavings.
Technical Bulletin, Agricultuwrel Experiment Station,
University of Minnesota, no.311: 1977, 8 p.

Sunflower (Helianthus annus) stalks were satisfactorily
broken down into particle board furnish by hammer milling or
disc-refining. BRing flaking was unsastisfactory. laboratory
scale tests on boards made from sunflower stalks and/or aspen
(Populug tremuloides) plarer shavings, modulus of rupture,
internzl bond strength, thickness, dimensionzl stability and
durability decreased with an increase in sunflower stalk con-
tent, while modulus of elwsticity and linear dimensional sta-
bility increased. Low internal bond strength, which was the
most serious deficiency, could be improved sufficiently by
increasing the resin content or demsity of the board or re-
moving the pith from the sunflower stalks, or adding aspen

shaviugs.

N
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SUBJECT IEDEX

Note: The numbers refer to the numbered entries in the
bibliography and not to tke page numbers.

Abace
Chemical coxposition, 63, 65, 71
Economic availability, 13
Fibre éimensions, 80
Korphological characteristics, 71, 80, 228, 272
Panels from,
Building board, 211

Ageve (fibre)
Chemical composition, 65
Pre-processing, 145

Agricultural residues

Chenicel composition, 10

Pibre dimensions, 10

Penels from,
Building besrd, 18, 19, 67, 199, 204, 208, 209, 215, 223
Cement-bonded slabs, 223
Fardboard, 200
Memfacture, 199, 208, 209, 215, 223
Properties, 208, 209

Pre-processing, 208

Bageasse
Bagessosgis, 40
Chemicel composition, ?g% 6$§470, 82«4, 87, 89, 146, 147,
y 154.

Depithing, 146-8, 156, 157, 160, 161, 164, 314

Bconomic evailability, 1, 35, 38

Pivre dimensions, 71, 81

Handling, 149

Morphological characteristics, 66, 71, 77, 82, 85-8, 146, 213

Panels from,
Building boexd, 15, 20, 24, 149, 207, 231-2, 134-6, 245-8
Pitreboard, 17, 37, 40, 89, 147, 157, 20C, 224, 240, 243=4, 315
Insnletion board, 17, 144, 157, 233, 237
KHamfactvre, 89, 157, 216, 224, 232-5, 237, 239-48, 314
Perticle board, 40, 152,.216, 226, 239, 241=2, 316
Properties, 147, 207, 243-4, 313-6

Pre-processing, 144, 156-7, 159, 161, 205, 224, 231

Storage, 82, 147-56, 158, 160=3

Transportation, 160

._.AA___.__,




- 05 &

Bamboo

Chemicel composition, 10, 70-2, 92, 25-6, 102
Cultivetion, 90, 97, 171
Zconomic evailability, 1, 72, 168-70, 172
Pibre dimensioms, 10, 71, 91, 98-100
Hervesting, 170
Morphological characteristics, 71, 92-5, 93-101, 165
Penels from,

Building board, 249, 250

Bardboard, 318

Insuletion board, 41

Manufacture, 2428, 250, 317

Perticle board, 41, 317

Properties, 313, 317-8
Pre-processing, 167
Transportation, 166

Banana stem fibres
Chemical composition, 65=6, 71, 1034
Depithing, 173
Fibre dimensions, 104
Morphological characteristics, 66, 71
Penels from,

Particle boerd, 219

Pre-processing, 173

Bibliographies, 3, 8, 71, 108

Cassava stelks
. Morphological characteristics, 228
Cement-bonded fibrous building materials, 27, 223, 247, 249, 284,
291,293, 302, 329
coconut husks and coir
Chemiceal composition, 105
Economic availebility, 13, 24
Panels from,
Building board, 24, 44-5, 206, 212-3, 223, 236, 251=3
Fibreboard, 43, 45, 256-7, 319
Hardboard, 31¢
Insuletion board, 254, 258
Manufacture, 44-5, 213, 251-2, 254-8, 319
Particle board, 45, 174, 255
Propexties, 44, 212, 257, 319
Pre-processirng, 44, 1394, 251

Coffee hsks
Utilisetion of, other than for panels, 259

Coir, see Cocomut husks and coir

Corncobs

Chemical comrmosition, 71

Pibre dimensions, 71

Morpbologicel characteristics, 71

Papels from,
Buil ding boards, 24, 193, 227
Mamfacture, 64, 227, 261-2
Particle board, 260-2
Properties, 193
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Cornsteaelks

Cherical composition, 70-1, 175, 320

Depithing, 175

Economic evailebility, 7

Fipre dimensions, 71

Panels from,
Building boards, 24, 199, 227
Fibreboard, 224, 260, 320
Manufacture, 224, 227, 320
Particle bpoard, 260, 320
Properties, 320

Cotton seed Imlls
Chemical composition, 909
Penels from,
Paerticle bcard, 266

Cotton stalks _
Chemical composition, 69, 71, 75, 107, 110, 177
Horphologicel cheracteristies, 71, 75~6, 107
Panels from,

Building board, 73, 196, 263-4, 267

Fibreboard, 200, 224, 265

Manufacture, 106-8, 196, 224, 263-8

Particle board, 265

Properties, 196, 263, 268
Pre-processing, 176~-7, 224, 267

Ekra grass, see Grasses
Esparto grasu, see Grasses

Pibreboard
Bibliographies, 3
Reviews, 2, 6

Flax shives and straws

Chemical composition, 63, €9, 75, 78, 114

Economic availability, 15, 46

Pibre dimensions, 115-6

Morphological characteristics, 63, 74~5, 78-9, 112=3, 116

Panels fronm,
Building board, 111, 199, 265
Pibreboard, 4’6, 221, 224, 311, 324-6
¥amuTacture, 46, 199, 221, 224, 311
Particle board, 46, 221, 311, 3524-5
Properties, 311, 3246
Testing, 311, 324

Pre-processing, 224

Grapevine tendrils
Economic eveilability, 7
Panels from,
Building boerd, 204, 270




Grasses
Chericsl composiiion, 10, 71, 77
Econoric evailability, 1, 31, 47
Fibre dimeusions, 10, 71, 77
liorphological cheracteristics, 71, 77, 117, 228
Panels from,
Building boards, 31, 206
Fibreboard, 47, 220, 224
Mamufacture, 206, 224
Pre~processing, 224

Gronnd-nut shelles
Panels from,
Bu.ilding board, 193, 213, 223
Manufacture, 213, 271
Particle board, 271
Properties, 193

Hardboard, sez Fioreboard

Hemp shives

Cherical compositioxn, 75, 118=G

Cultivatica, 178-9

Economic availability, 7

Harvesting, 178=9

Morphological characteristics, 75-6, 79

Panels from, .
Building boards, 211
Pibreboard, 221, 224, 272, 311
Manufacture, 221, 224, 311
Particle board, 221, 272, 31
Properties, 311
Tes‘ting, 311

Pre-processing, 211, 224

Hiviscus spp., see Kenaf
Insulation board, see Fibreboard

Jute sticks
Chemiceal composition, 63, 75, 120, 327
Economic availability, 48
Morphological characteristics, 63, 75, 79, 121, 327

Panels from,

Building boards, 24, 43, 50, 206-7, 211=2, 292

Cement-bonced slabs, 329

Pibreboard , 17, 328

Insulation board, 17

lMenufacture, 48, 206-7

Properties, 49, 207, 212, 328-8
Pre-processing, 205, 211

Kans grass, see Grasses
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Kenaf
Chemicel composition, €3, 66, 78, 180, 182, 185
Cultivetion, 182=3
Econonic aveilability, 1, 1832
Handling, 180, 183
Earvesting, 181, 183=4
korphological characteristics, 63, 66, 74, 7=, 228
Pagnels from,
Building board, 51
Pibrevoard, 200, 226, 273
Manufacture, 273
Particle board, 226
Properties, 273, 330
Pre-processing, 180, 184
Storage, 180-1, 183
Transportation, 183

Non-wood fibrous meterials
Bidliogrephy, 3
Economic avail ability, 1, 5, 16
Fitre dimensions, 226
Panels from,
Kardtoard, 2, 6, 30
Insulation board, 2
Particle boerd, 2, 21, 30, 226

Palm stems and leeves
Cherical compositior, 65, 71, 105
Pibre dimensions, T1
Morphological characterisiics, 71
Panels from,
Particle bvoard, 73!
Properties, 331
Testing, 331

Pepyrus
Chemicel composition, 71, 122=3%

Economic aveilabil.ty, 1

Fibre dimensions, 71

Morphologicel characteristics, 71, 124
Particlé-board -

Bibliographies, 3

Books, 197, 216

Reviews, 2, 21-2, 30, 216, 226, 308
Pest

Chemicel composition, 54

Yorphological characteristics, 54
Phragmites commmuzis, see Reeds
Phragmites kar¥a, see Grasces
Pinespple fibres

Chemical composition, 126

Morphologicel ckharacteristics, 126

Utilization, 332




Pine needles
Fanels from,
Building boards, 227
Hardboards, 274, 278, 333
Eamfacture, 227, 274-8, 333
Properties, 274, 276’7, 33%

Ramie
Chemical coamposition, 69, 78
Cultivation, 127
Korphological characteristics, 74, 78-S

Reeds
Chemicel composition, 10, 70=1, 128-32, 134~5
Economic availability, 1, 7
FPibre dimensions, 10, 71
Morphologicel characteristies, 71, 77, 133
Panels from,
Building board, 24, 217, 220
¥amifacture, 217

Rice husk

Economic availability, 31

Pre-processing, 224

Panels from,
Building board, ggé‘-g‘l’ 56, 193, 213, 223, 227, 275=82,
Cement-bonded slabs, 284
Bardboard, 283
Manufacture, 136, 213, 216, 224, 227, 279-87, 289-90, 334
Particle board, 216, 224, 290, 334, 337
Properties, 193, 280-1, 334-8
Testing, 334

Pre-processing, 224

Utilization, 57-8

Rice straw

Chemical composition, 83

Economic availability, 1

Morphological charecteristics, 77

Panels from,
Building boards, 199, 295, 300
Eardboards, 200, 240
Mamfacture, 199, 295
Properti. , 313, 340

Pre-processing, 187-8, 205

Sabai grass, see Grasses

Sisal
Chemical composition, 71
Economic availability, 13
Pibre dimensions, 71
Morphological characteristics, 71, 76, 79, 137




Sisal (Cont'a)

Penels from,
Building boards, 211-2, 262
Cemext-bonded concrete slabs, 291, 293
Eamufacture, 291-3
Particle board, 212, 340
Yroperties, 212, 340

Pre-processing, 145, 185, 211

Sozghum
Chemical composition, 71, 186
Economic cvailgbility, 7
Pibre dimensions, 71
Harvesting, 186
Horphological cheracteristics, 71, 77, 138, 228
Pre-processing, 186

Straw
Chemical composition, 40, 70, 83, 139
Economic availability, 1, 7, 298
Morphologicel characteristics, 77, 139
Panels from,
Building boards, 15, 20, 24, 31, 144, 196, 199, 203-4,
213, 217, 227, 295, 299, 302=4
FPibreboards, 17, 139, 200, 224, 297, 301, 349
Hardboards, 17, 200, 341
Irsuwlation board, 17
lianufacture, 196, 159, 204, 206, 213, 217, 224, 227, 2%4-7,
301, 303=f .
Particle board, 61, 298
Pmperties, 139, 1969 2971 301=2, 304, 313, 340
Pre-proceseing, 144, 187-3, 205, 224

Sunflower husks
Pibre dimensions, 141
Eorphological characteristics, 141
Panel). s from,
Building boards, 199, 341
Kanufacture, 306
Particle board, 306
Properties, 306, 341

Sunn hemp
¥orphological characteristics, 63, 58, 79, 142

Tobacco waste
Chemical composition, 66, 71
Economic availability, 7
Fibre dimensions, 71
Morphological charanteristics, 66, 71

¥heat husk
Panels from,
Building board, 213
Manufacture, 213
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LIST OF STARDARDS RELATED TO FIBREBOARD AND PAPTICLE BOARD

(Standards are in the language of their country of
origin, unless otherwise mentioned)

Standard Title
FIHTERRATIOKAL CRGANIZATI ON

IS0 DATA 3:1977 Dimensional stability of hardboard.

IS0 766:1972 Pibre building boards. Determina-
tion of dimensions of test pieces.

IS0 76731975 Fibre building becards. Determina-
tian of moisture content.

IS0 768:1972 Fibre building boards. Determina-
tion of bending strength.

IS0 T769:1972 Fibre building boards. Hard ~nd

mediumn boards. Determination of
water abdsorption and of swelling
in thickness after immersion in

vater,
ISO 818:1975 Fibre building bdoards. Definitiom.
Classificatian.
IS0 819:1975 Fibre building boards. Determination
of density.
; IS0 2695:1976 Pibre =  ding boards. Eard and me-

dium ooards for general Turposes,
Quality specifi cations. Appearance,
shape and dimensional tolerances.

IS0 2696:1976 Fibre brilding boards. Hard and pe-
dium boards for gensral purpnses.
Quality specificatioms, ¥Yater ab-
sorptim anld swelling in thickmess,

IS0 334031976 Pibre building boards. Determination
of sand content.

IS0 3546:1976 Pibre building toards. Determination
of surface finish (roughness).

IS0 3729:1976 Pibre bduilding boards., Determination
of surface stability.

IS0 5638:1978 Solid fibreboard. Determ‘nation of
grammage of single layrrs.

IS0/DIS 3373 Pibre building boards. Determination
of peint absorption.

IS0/DIS 2712 Pibre building boardis. Sanded hard

and medium boaris. Determination of
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IS0/D1S 4836
IS0/DIS 3931
IS0 820:1975
IS0 821:1975

IS0 822:1975
IS0 823:1975

ISO/DIS 5606:1977

ARGENTINA
IRAM 11532:1964

IRAM 11533:1974
IRAM 11545:1974

IRAM 11533:1966
IRAM 11545:1967
IRAM 11546:1972

AUSTRALIA
AS 0 114:1968
AS 1859:1976

AUSTRIA
OKCRM B 3002:1975

RELGIUM
KBN 661-1:1967
NBN 661-2:1969
KEN 661-3:1968

- 10z -

Fiore builicding poards. Determinaiion of
dimensions and shape of panels.
s Transversal intermal bond.

Particle boards - Definitions and classifi-
cation.

Particle boards - Determination of dimensions
of test pieces.

Particle boards - Determination of density.

Particle btoards - Jeternination of mois-
ture content.

Particle board thickmess,

Fibre building board and wood chipboard.
General definitiams.

Fibreboard (General Title).

Fibreboard (Genural Title).
(1967 available)

Particle board. Method of physical testing.
Particle board. Method of mechanical testing.
Particle board. Sampling.

Hardboard.
Flat pressed particle board (Medium dsnsity).

Particle boards. Types and specificatioms.

Particle board. Methods of testing.
Particle boayd. Type I Specificatiom.
Particle board. Type II Specificationm.
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BULG4RIA

BDS 5122:1970 Fibre building and particle boards. General

BDS 5124:1974 Fibre building and particle boards. Method
for determination of berding strength
transversely toc the flatness of board.

BDS 5125:1974 Fibre building and particle boards. Determi-
nation of transverse tensile strength.

EDE 7854:1870 Fibre bujilding and particle poaxds. Method
of deteruination of mois‘ure context,

BDS 7855:1970 Fibre building amnd particle boards. Method
of determination of water absorptiua after
immersion.

BDS 7856:1970 Fibre building and particle boards. Method
of determination of swelling in thickness
after immersion in water.

HDS 7857:1970 Fibre building and particle boards. Method
of determination of density and mass per
unit of area.

BDS 8035:1373 Hard and very hard wood fibre boards.
Technical remq irements.

BDS 8460:1971 Laminated bhad fibre boards.

'BDS 10718:1973 Varnisbed fibre boards. Technical require-
ments.,

BEDS 12518:1974 Ornamental relief fibre boards.

BDS 12520:1974 Relief surfaced varnished fibre boards for
iinings.

BEDS 2968:1965 Particle board.

S 26011974 Extruded veneered particle boards,

BDS 7085:1968 Plates of wooden particles - Comstruction
elements, 3Basic functiom.

BEDS 70136:1974 Single layer plates of wooden particles.
Technical requiremwnts.

BDS 71355:1977 Pibre building and partirle boards. Method
of determination of water absorption after
{immersion in water.

BDS 9855:1972 Laminated plates made out from wooden par-

Tules of testing of physico-mechanical
properti >8.

tiwles,




CAYiADA

CS4 A 24TM:1978
11=GP-3M:1376
11=-GP~5Ma:1978

CSA 0188:1968

Insulating fidreboard.
Hardboard.
Hardboard, for exterior cladding.

Mat formed wood particle board.

CAF 3-0188.0-M78:1978 Test methods for mat formed wood particle

boards . wWafer board.

CAN 5-0188.1-M78:978 Interior mat farmed wood partinle boara.

CHINA , PROPLE'S REPUBLIC OF

CES P 2022:1970

Structural fibreboards (for expart).

CES F 3012:1963(1972) Method of test for fibreboard.

CEB4

BC 43051968
NC 43=0331969

BC 43=-03:1969
¥C 43=1011969
NC 43-11:1968

HC 43-12:1968
HC 43-13:1970
NC 43-14:1970

BC 43=-07:1969

CZECHOSLOVAKI A
CSN 49 0141:1975

CSN 49 0142:1975

Fibredboards. Definition and classificatiom.

Particle poard and fibreboards. Sampling
and preparation of i1est pieces.

Particle boards and fibredboards. Determine-
tion of density.

Particle boards and fibrebosrds. Determina-
tion of moisture content.

Particle hoards and fibreboards. Determina-
tion of bending strength,

Particle boaris and fibrebouards. Determina-
tion of water absorption and swelling in
thickness after total immersion in water.

Particle boards and fibrevoards. Tensile
strength paralisl to the surface.

Particle boards and fibreboards. Tensile
strength perpendicular to the surface.

Particle board. Terminology.

Texting of paysical and mechanical properties
of hardboards amd chipboard. Common regula-
tion.

Testing of physical and mechanical properties
of hardboards. Volume weight and square
weight.




CSK 49

CSK 49

CSK 49

CSKN 495

CSK 49

CSK 49

CSKN 49
CSK 49
CSH 49
CSK 49
CSK 49

CSK 49
CSKH 49
CSK 49

CSK 49
CSKN 49

CSKN 50

CSKF 49

CSKN 49

CSKN 49

0143%:1975

0144:1975
0146:1975
0147:1975
0151:1975

0152: 1968

0153:1960
0154:1960
0155:1960
0156:1960
0158:1964

0170:1970
2612: 1961
2654 :197%

2655:1975
2656:1975

0351:19714

0141:1969

0144:1969

2614:1972

- 105 -

Testing of physical and mechanical proper-
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Testing of physical and mechamical roper-
ties of hardboards., Water absorption at
full immersion in water.

Testing of physical and mechanical proper-
ties of hardboards. Thickness swelling
at full immersion in water.

Testing of physical and mechanical proper-
ties of hardboards. Static bending
strength.

Testing of physical amd mechanical proper-
ties of hardboards and chipboards. Ten-
sile strength perpendicular v hard plane.

Determinatian of physical and mechanical
properties of agglomerated wood boards.
Determination of bending strength of
agglomerated wood boaxrds.

Compressibility and elasticity.
Impact strength (Impact test).
Wood scraw holding test.

Kail holding test.

boarde of agglomerated wood. Resistance
of boaxrds to concentrated stress.

Sampling and preparation of test specimens.
Fibre dtuilding boards.

Determination of surface finish (roughness)
of wood=Libre building boards.

Determination of sand quantity of wood-
fibre building boards.

Determination of surface stability of wood-
fibre duilding bdboards.

Detem ination of the puncture resistance of
container board.

Testing of boards of agglomerated wood and
similar materials.

Determmination of pbysical and mechanical
properties of agglomerated wood boards.
Determination of absorption moisture and
swelling capacity of agglaomerated wood
boards.

Wood particle boards for general use.
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ES 1088:1971
ES 906:1967
ES 976:1967

EIELAND

SFS 219031967

SPS 219111967
SFS 0-1IV.2:1964
SFS 3315:1975
SF¥S 3516:1975

FRARCE

NF B 51-120:1971
KF B 51-121:1971
NF B 51-122:19T1
NF B 51-123:1971

NF B 51-124:1977
KF B 51-125:1975

NF B 51-126:1876
NF B 51-127:1977
FF B 51-140:1971

XF B 51-150:1971

KF B 51-151:1971

KF B 51=152:1972

NF B 51-190:1971

Fibre nardboard.
Wood chip boards and other particle doards.
Flaz shives for particle board.

Fibre building boards. Types aund desig-
natiars.

Fibre building boards. Methods of tests.
Wood particle boards.

Wood particle boards. Specificatioms.
Wood particle boards. Methods of test.

Pibre building boards. General testing
requirements,

Pibre building boards. Determinatiom of
humidity.

Pibre builiing boards. Determination of
density.

Pibre dbuilding boards. Tensile test
parallel to faces.
Pidbre boarde. Bending test.

Fibre builfidng boards 'Mounin' Hardness
test.

Fibre boards 'Brinell' hardness test.

Pidbre boaxds. Dynamic punching test.
Pibre duilding boards. Measurement of

dimensions, of straightness and of square-
ness of panels.

Pibre building boards. So called vensile
test perpendicular to the faces
(Test piece with blocks).

Fibre building boards. Tenal le test per-
pendicular to faces (Test piece "Brodeau”).

Fibre building boards. Determination of
water absorption apd dimensional varia-
tion after immersion.

Fibre building boards. Sampling feser-
platter Probenahme,




P B 54-050:1071
NP B 55=001:1962

K¥ B 51-22431972
RF B 51-225:1972
NF B 51=226:1971
NF B 51=227:1977
NF B 51-240:1971

KF B 51-252:1972

NF B 51-255:1972
KF B 51-256:1972
'KF B 51=-260:1972
NF B 51=261:1972
EF B 51=262:1972

NF B 51-263:1972
NF B 51-264:1972
NF B 54=100:1S71

KF B 54-110:1971

L ¥ akad
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Fivre milding hoardr. Definitioms.
Classificatior. Designation.

Fibreboard Lor packing.

Particle boards. Bending test.

Particle boards. "Mounin" hardness test.
Particle boards. "Brinnel" hardness test,
Particle board dynamic punching test.

Particle boards. Measurement of dimensions
of strajightness and of squareness of

panels,

Particle boards. Determination of water
absorption and dimensional variatiom
after immersion.

Particle board. Dynamic tending test.
Particle board. Test for withdrawal of nails.
Particle board. Test for withdrawal of screws.
Particle boayd. Shear test,

Particle boards accelsrated ageing by bdboiling
water (so-called test "V 100").

Particle boards. Accelerated ageing by
test so~called "V-313".

Particle board. Determination of dimensional
changes due to atmospteric humidity.

Particle boards. Definitions, classifica-
tion and designatiom.

Particle boarde. Dimensional characteris-
tice of boards.

GERMARY , TrDrRAl REPURLIC QOF

DIN 52 350:1953

DIF 52 235111956

DIE 52 352:1973
DIF 68 750:1958

DIK 68 751:1976

Testing of wood fibre building boards,
sampling, thickness measurement, determi-
nation of weight per unit area and of
specifiz gravity.

Testing of fibreboura: Estimation of mois-
ture content: Apsorption of water and in-
crease of thickmess by swelling.

Test of fibreboards.

Wood fibre building dboards specificatioms of
quality (in English).

Decorative laminated fibre building boards,
terms, properties.




DIN 68 75331976
DIR 68 754:Teil 1:1976

DIN 68100:Bbl.4:1978

DIN 68760:1973
DIN 68761:1973

DIN 68762:1973

DIN 68763:1973

DIN 68764331.1 | 974

DIN 68764:Bl.2:1974

DIN 687€5:1976

GERMAN DEMOCRATIC REPUBLIC

TGL 8767:1969

TGL 11367:1969

TGL 11366:1969

TGL 11369:1969

TGL 11370:1966

TGL 11371:1969
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Terms of fibreboard.

Hard ané medium bhard fibreboards for the
building; grade 20 of derived timber
products.

Tolerances for linear measure and angular
dimensi on in the woodworking and wood
mrocessing industry: change of dimensions
due to the influences of moisture in the
direction of thickneas, width and length
of particle board, plywood and fibreboard.

Particle board, dimensians.

Particle board; flat pressed boards FPY
for general purposes; terms, properties,

testing.

Particle boards for special purposes for the
building; terms, properties and testing.

Particle boards; flat pressed dboards for
the building; terms, properties, testing,
supervisi on.

Particle boards; extruied boards for the

building; t--ms, mwoperties, testing
supervision,

Particle boards; extruded boards for the
building; laminated extruded boards for
building in bdoards.

Particle boards; decorative laminated flat
pressed boards for ganeral purposes;
terms, properties.

Testing of particle boards and fibreboards.
Determination of tensile strength, verticall
the surface of board.

Testing of particle boards and fitireboards.
Description, sampling, sample preparation, analysis.

Testing of particle boards and fibreboards.
Determination of mcisture content.

Testing of particle boards and fibreboards.
Determination of thickness, angularity, surface
density, oven-dry density.

Testing of particle boarcds and fibreooards.
Determinaition of swelling in thickness.

Testing of particle boards ané fibreboards.
Determination of pending strength.




maT 4
A -1374:1952

TGL 18977:B1 5:1974

TGL 6072:B1 1:1973

TGL 6072:B1 3:197C

HUNGARY

MSZ 7086:1974
MSZ 7087/1:1972

MSZ 7087/2:1972
MSZ 7087/3:1972
MSZ 7087/4:1972
MSZ 7087/5:1973

MSZ 7087/6:1973

MSZ 13356:Sheet 1:1968

MSZ 13%356:Sheet 2:1969

MSZ 13357:1969

MSZ 6784/1:1974
MSZ 6784/2:1975
MSZ 6784/3:1977
MSZ 6784/4:1981
MSZ 13336/1:1972
MSZ 13336/2:1972

MSZ 13336/3:1972

MSZ 13336/4:1972

Examinatiom of f{ibreboard. Determination of

bending strength.

¥ood-based materiels. Defitnitioms of
fibreboards.

Wooden particle board. Flat pressed par-
ticle boards of medium gross, demsity of
boards made of shavings,

Wooden particle boards. Flat mressed boards.
Extruded pressed particle boards without
cavities and plank coverings.

Wood fibre board, hard.

Testing of fibreboards. General prescrip-
tions.

Testing of fibreboards. Determination of
moisture content.

Testing of fibreboards, Determination of
static bending strength.

Testing of fibreboards. Determination of
water absorption.

Testing of fibretoards. Determination of
swelling in thickness.

Testing of fibredoards, Determination of
density.

Testing and classification. Iaminar fibre
board.

Laminar fibreboard, Testing. Qualifica-
tion., Fibreboards for waggon. ZFPuilding.

Grain, printed fidreboard, testing, qua~-
1lifying.

Particle boards. General requirements,
Particle board for general purposes.

Particle boards with fine surfaces.

Cement bonded particle boards.

Testing of particle boards. General purposes.

Testing of particle boards. Determination
of humidity comntent.

Testing of particle boards. Determination
of the static bending strength.

Testing particle boards. Determination of
water absorption.




MSZ 13336/5:1972

MSZ 13336/6:1972

MSZ 13336/7:1972

MSZ 13336/9:1977

MSZ 13336/11:

1977

MSZ 133%6/13:19T7

IBDIA

15:1658-1966
IS:3348-1965
1S:2771(Part

IS:2771(Part
IS:7151-1973
IS:7149-1973
15:6481-1971
Is:7063(Part
IS:7063(Part

I5:7063(Part

IS:7063(Part

1S8:7601-1975

I)=-1977

II)=1T5

1)-1973
II)-1976

III)-1976

IV)-1576

1S:2191(Part I1)-1966

IS: 3129-1965
18: 3097-1965

-
-
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Testiing of particle boards.
of thickness swelling.

Pagggle boards. Determination of internal

Testing particle boards.
demnsity.

Testing of particle boards. Determinstion
of flexibility.

Testing of particle bourds. Determination
of compression strength.

Tesling of particle boards. Laminar particle -
boards, testing and classification.

Determiration

Determination of

Fidre hardboards.
Fibre insulation boards.

Fibre board boxes. Corrugated fibreboard
boxes.

Solid fibreboard boxes.

Corrugated fibreboard boxes of internal
dimensions 890 x 380 x 560 wa for pare-
dropping of supplies.

Fidrebcard boxes for cammed seafoods for
export.

Guide for principal uses anl styles of
fibreboard containers.

Methods of test for corrugated fibreboard.
Thickness cf board.

Methods of test for corrugated fibreboard.
Edgewise crush resistance of board.

Methods of test for corrugated fibreboard.
Water resistance of glue band by immer-
sion.

Methods of test for corrugated fibreboard.
Determination of substance of the compo-
nent papers after seperation.

Fibreboard drums for general purpnses.

shutters (Cellular & Bollow-
Wooden flush door tiole bo Tace paneIB-

t .
?f'f;stygzicim .
Particle board for insulation purposes.

Veneere. particle boards.
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1S:3478-1966
IS:2202(Paxrt 11)-1966

SRAR
ISIRI 557:1969
ISIRI 807:1973
ISIEI 08:1973
ISIRI L09:1973
ISIRI 810:1973
ISIET 811:1973
ISIRI 1290:1976

ISIRI 1739:1Y76

IsTRI 812:1973
ISIRI 813:1973
ISIRI 814:1973

IRELAND
I.5 62:1955

ISRAEL

SI 324:1959
SI 328:19591

Wood particle hoards (Medium density) for
gereral purposes,
High density wood particle boards.

Wooden fiusk door ghutters (Solid Core i;ype).
Particle board face paels. (First Revieion).

Definition and classification cf pressed
Zibreboard.

Fibre buildipg boards. Determination of
bending strength.

Pibre building boarde. Determination of density.

Fibre building boards. Determination of

water absorption and of swelling in thick-
ness after immersion in water.

Fibre building boards. Determination of
dimensions of test pieces.

Pidbre building boards. Determination of
moisture content.

Standard method of test for ply separation
(wet) of so0lid ani corrugated fibreboard.

Standard method of test for edgewise com-
ressive strength of corrugated fibre- i
board. ‘

Particle board. Determination of dimension
of test pieces.

Particle boards. Determination ¢f density.

Particle boards. Determination of moisture
content.

Wood fibre building boards,

Soft fidbrevoards.
Hardboard.
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J1S
JIS
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JIS

374621958

3747:1956
3748:1956
4369: 1969
4370:1959
4371:195¢
5062P: 1962
5063P:1962
506&P: 1962

5067P:1962

5068P:1962

486621961

486711961
4868:1961

4869:1961

4870:1961

4871:1961

4872:1961

4 5905:1977
L 5906:1975
s 5907:1977
4 5910:1975

Compressed wood Ilibreboard:

Determinstion of

modulus of elasticity under bending.

Tests cn wood fidre panels:
Tests on wood fibre panels:

Tensile test.
Compression test.

Wood fibreboard: Deteirmination of moisture
absorption and of variation in thickness
through exposure to moist air.

Compressed wood fibre board: Method of test
for resistance to electrical voltages.

Compressed wood fibre board: Determination
of electrical resistance between contact

pins.
Test of wood fibre panels.

Test of wood fibre panels.
axl conditioning.

Test of wod fibre paeis.
moisture content.

Test of wood fibre panels.
resistance to flexurs.

Test of wood fibre panels.
absorption of water.

Toleraneces.

Taking of samples
Determination of

Determination of

Determination of

Wooden particle boards. Dimensions and

tolerances.

Woodsan particle boards. Classification.
Tests on wooden particle bdoerds: Sampling

and preparation of sample.

Pests on wooden particle boards: Determina-

tion of thickness,

Teste on wooden particle boards: Determina-
tion of weight for unit surface and gross

density.

Tests on wooden particle voards: Determina-

tion of moisture.

Tests on wooden particle boards: Determina-
tion of moisture absorption capacity and

consequent swelling.

FPibre insulation boards. (1961 available).
Semi hardboards. (1961 available).

Hard fibreboard. (1961 available).
Dressed nard fikreboard for exterior use

(In Enlish).




" a
Tl

L)

I

9IS & 5812:1977 Insulation fibreboard sandwick TATAMIDOKO
(In English).

JIS A 6304:1972 Soft tibreboards for acousiic use
(1967 availabdble).

JIS A 5908:1973 Particle boards (In English).

JIS 4 5909:1972 Dressed particle boards. (In English).

EKCREA

XS F 3201:1976 Iusulation fibreboards (1965 available)
(In English).

IS ¥ 3202:1976 Semi-hard fibreboards (1964 available)

IS P 3203:1376 Hard fibreboards (1964 available)

ES P 3206:1976 Soft fibrebdard for acoustic use.

NETHERLARDS

ERN 2122311964 Fbre dbuilding board. Specificatiam.

XEF 2121:1968 Particle boaxd for wood industry.

HEN 3217:1967 Particle board. Fhysical and mechanical
properties.

NEVW_ZEALARD
"2S 1104:1953 Fidbre building board ‘other than hardboard).
NZS 3608:1975 Resin bomded wood particle bcard.

BORMAY

K5 160031969 Fibre building boarde. Test methods,

NS 1601:1969 Fibre building bcards. Determination of
tensile strength perpendicular to the
surface.

HS 1602:1969 Pivbre dbuilding board sampling.

RS 1603:1967 Fibre building boards. Definiiiom and types.

KS 1604:1971 Fibre building poards. Determination of
surface finish (roughness).

NS 1605:1971 Pidbre building boards. Determination of
paint absorption. .

RS 1606:1971 Fidbre building boards. Determination of

sand quality.
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Tr D«02002:1974 Fibreboards. Terminology.

B D=04225:1968 Physical and mechanical properties of fibre-
board. Determination of hygroscopicity.

28 D=0423%1:1969 I_ore building boards. Determination of
lateral tensile strength.

Er D-04233:1970 Fibreboards flat pressed particle boards .

- and flaxboards. Determination of static

bending strength and modulus of elasticity
in bendirg.

2K D-04234:1976 Fidre building boards, pressed particle
boards and flaxboaxrds. Determination of

: water absorption.

2L D=04235:1970 Fibreboards, flat pressed particle boards
and flaxboards. Determinatiun of swelling.

PN D-04245:1976 Fibre building boards., Determination of
sand content.

PR D=-T79401:1973 Paper board and fibreboard paukaging.
Requirements anl testing.

PN D=-02001:1974 Particle boards from lignocellulose mate-
rial. Terminology.

PR D-04204:1973 Physical and mechanical properties of par-

ticle boards amd flaxboards. Determina-
tion of screw holding strength.

Th D-04205:1963 Physical and mechanical properties of per-
ticle boaxrds and flaxboards. Determina-
tion of swelling.

PF D-04206:1969 Particle board and flaxboard. Determination
of the static bending strength and mcdules
of elasticity in bending.

PN D-04207:1963 Physical and mechanical properties of par-
ticle board and flaxboards. Determination
of teasile strength in the direction per-
pendicular to the surface of the board.

DX D-04208:1963 Physical and mechanical properties of par-
ticle boards and flaxboards. Determina-
tion of tensile strength in the direction
parallel to the faces of board.

PN )=-04209:1964 Particle boards amd flaxboards., Determina-
tion of- specific gravity. .

PN D-04211:1964 Particle board and flaxboards. Determina-
“ion of hygroscopicity.

TF D=04212:1964 Particle boards and flaxboards. Determina-

tion of shearing strength parallel to
board face.
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¥ D=04220:1975

PN D-04221:1967

PN D-04222:1967

PR D-4233:1976

PN D-4234:1976

PR D=4235:1975

PR D-97004:1972

BOMANIA

STAS 6964:19T3

STAS 7156/1:18T1

]

STAS 7156/2:1971

STAS 715731971

STAS 7197:1965
ST4S 757721971
STAS 757811971
STAS 766011976

STAS 7808:1973

|
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Tubular particle boards. Determination of
density.

Physicali and mechanical properiies of par-
ticle boards and flaxboards. Determina-
tion of water absorvi ng capacity.

Physical ard mechanical properties zf
particle buards and flaxboards., Determi-
nation of moisture content.

Fibre building boards flat pressed particle
boards and flax boards in static bending
ad of modulus of elasticity in bending.
Determination of strength.

Fidre bduilding boards flal pressed particle
boards and flax boards in static bending
and of modulus of elasticity in bending.
Determination of water absorption.

Fibre dbuilding boards flat pressed particle
boards and flax boards in static bending
and of modulus of elasticity irn bending.
Determination of swelling.

Particle boards.

Building fibreboards. Classification and
terminology.

Pibre bdbuilding boards medium-hard. IJard
and extra-hard boards. Determination of
water absorption and swelling in thickness
after totezl immersion iu water.

Fivre building boards. Determination of
water absorption apd swelling in thick-
nesg, after total immersion in water.

Wood fibreboards. Extra-hard, hard and
medium hardboards. Static bending test
and determination of nuaulus elasticity.

Wood fibreboard: MDE hardnesas test.
Enamelled wood fibreboards.
Plastics. faced wood . fibreboard.

Wood fibreboards, Determination of the
transversal internal bond.

Enamelled ard plastic-faced wood fibreboard.
Methods for phrsical and mechanical testing.
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STAS

STAS

STAS
STAS

STAS

STAS
STAS
STAS

STAS

STAS

SA3

STAS
STAS
STAS

STAS

7809:1973

7898:1967

802%:1967

8071:1967
8762:1970

9339:1973

8391:1973
10478:1975

10715:1977

652:1974

1037:1977

6159:1969

6292:1976
10261:1975
10299:1975

10371:1977
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Enamelled and plastic-faced wood fibre
boards. Plastic faced wood chipboards
and decorative laminated paper boards (HDS).
Determination of resistance of decorative

layer to spotting.

Fibreboard. Determination of nail:
bholding capacity.

Softwood fi{bre board treated with bitumen

and fungicide., Determination of degree of -
fungicide treatment.

Pivre board: Accelerated ageing techmnique.

lignocellnlosic boards. Wood fibre-
boards. Soft boards (porous) stat ic bendirg
test.

Wood fibreboards and chipboards. Determina-
tion of resistance to the attack of insects.

wood fibreboards and chipboards. Determina-
tion of resistance to the 2ttack of Xylo-

phagossfomgis and Merulius lacrymans.

Hardwood fibreboards. Determination of the
behaviour of boards to the direct-action of
meteorological factors.

Fibreboards. Determination of the resistance
to cleavage.

Wood, plywood, wood particle boards, wood
fibre boards. Determination of efficiency
of fire proofing.

Wood particle boards. Boards for extermal
use, pressed perpendicular to the faces.

Panele made of wood particles and other ligno-
cellulosic materials. Determination of re-
sistance to tearing out of nails and screws.

Wood particle boards. Determination of trams-
verse i.termal bond.

Wood particle boards. Plastics faced wood
particle boards.

Plastics-faced wood particle boards. Methods
for physicel and mechanical tests.

Vood particle bosrd, boards for extermal use, .
rressed prpendicular to the faces.




OUTH AFRICA
SABS 540:1971

SEME
UNE 56 708:1971

UHE 56 709:1971

UKE 56 710:1971
UNE 56 T11:19T1

UNE 56 712:19T1

UNE 56 713:1971
URE 56 714:1971
URE 56 715:1971

SWEDEN

SIS 235111:1975
SIS 235113:1975

SIS 234801:1968 -

TURKEY

TS 64:1973
TS 65:1963
TS 1770:1974

TS 2129:1975

TS 180:1964
TS 1617:1974

TS 2199:1975

Wood fibre building board (Metric umits).

Particle board sample preparation for
testing.

Particle board. Testing. Determination
of specific gravity.

Particle board. Determination of humidity.

Particle board. Determination of resistance
t0 bending and modulus of elasticity.

Particle board. Determination of resistance
of tension perpendicular to the plane of ihe
board.

Particle board. Detearmination of swelling
and water absorption by total immersion.

Particle board. Physico-mechamical charac-
teristizs.

Pa~ticle boerd. Wooden.

Pibre dbuilding boards. Properties.
Pibre building boards, Testing.

Particle boards.

Pibre board.
Sampling and testing methods of fibreboard,

Fibreboards and particle berards surfaced
with synthetic resin.

Fibreboard and particle board (Terms and
definitions).

Particle b~ards (Flat pressed boards for
general purposes).

Particle boards (Flat pressed particle boards
for building).

Fibreboards and particle board (Terms and
definitions).
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BS 1142:Part 1:16/1
BS 1142:Part 2:1971
BS 1142:Part 3:1972

BS 4686:1971

3S 4817:1972

BS DD 25:1974

BS 1811:Part 2:1969

UNITED STATES

ANSI/ASTM C 581:1972
ARSI/ASTM D 1028:1976

ANSI/ASTM D 1037:1972

ANSI/TAPPI T 40009:1975

ANSI/TAPPI T 81189:1970

ARSI 08.1:1973

MIL-P-26862:1974

LLI~-B-810a:1973

LLI~B-1188:1967

Fidbre building boards.
Part 1: Methods of test.

Fidre building boards.
Part 2:Medium board and hardboard.

Fibre building dboards.
Part 2:Insula*ing board (Softboard).

Method for the determination of the flat
crush resistance of single faced and
single wall corrugated fibreboard.

Method for determination of the thickness
of corrugated fibreboard.

Met.od for determining of the flat crush
resistance of fluting (corrugating)
medium (conzern a medium test).

Methods of test for wood chipboards and
other particle boards. (Metric umits).

Asbestos-cement fibreboard insulating pamels.

Fly separation (wet) of solid and corrugated
fibreboard.

Methods of evaluating the properties of
wood-based fibre and particle board
panel materials.

Sampling and accepting & single lot of
paper paperboard, fibreboard or related
product.

Edgewise compression strength of corrugated
fibreboard (short colummn test).

Methods of evaluating the prope: .es of
Wood-bzsed fibre amd particle panel
materials.

Fibreboard solid, non-corrosive, fungi
resistant for interior blocking applica-
tioms.

Building board, (Hardboard) hard pressed,
vegetable fibre.

Building board, hard mressed, vegetable
fibre (Laminated).




KBS PS 57:1973
NBS PS £8:1973
NBS PS 59:1973
NBS PS 60:1973
SFR R 179:1963

NBS CS 236:1961

4HA IS 1-70:1970
ASTM D 1714:1965(1970)

ASTM D 2277:1975
ASTM D 2860:1972(1977)

ASTM D 3247:1973

ASTM D 3248:1973

FHA Bulletin Bo.UM-14
ICBO UBC 3-25:1973

ICBO UBC 22-1:1970
ICBO UBC S 25-24:1973

NPA 4-73:1973
PI 7T-53:1953
SAE J 119a:1972

SAE J 315b:1972
SAE J 361a:1972

SAE J 947b:1972

- 115 -

Cellulosic fibre insulating board.

Basic hardboard.

Prefinished-hard boar’ panelling.

Bardboard siding.

Structural imsulating board (wood or cane
fibre),

Mat-formed wood particle board (Interior use).

Industry standard for hardboard.

Water absorptiveness of fibreboard specimens
for adhesives, test for.

Fibreboard nail-base sheathing.

Adbhesion of pressure sensitive tape to
fibreboard at 90-deg. angle and constant
stress. Test for.

Coefficient of static friction of corrugated
and s0lid fibreboard (Borizontal plane
method). Test for.

[}
Coefficient of static friction of corrugated
and solid fibreboard (Inclined plane
method). Test for.

Fibreboard undercoursing for wood shingles.

Spaced columms, joints, screws, bolis, connec-
tors, nails, staples, adhesives, fibreboard,
particle board.

Pibreboard - insulating.

Uniform building code standard for fibreboard
“nail base sheathing and structural insu-
lating board.

Standard for medium density fibreboard.

Testing puncture and stiffness of paperboard,
corrugated and solid fibreboard.

Fibreboard crease bending *-°st.

Fibreboard test procedure.

Test method for determining visual colour
match to master specimen for fabrice, vinyls,
coated fibreboards, and other automotive
trim materials.

Glossary of fibreboard terminology.
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AMS
AMS
AMS

TAFYPI T 810 SU-66

TATFI T 1003M:1960

OSSR

GOST
GOST

GCST
GOST

GOST
GOST

GOST

GOST
GOST

GOST

GOST

GOST

GOST

GOST

- 35524:1953

3554 4:1953
35604:1953
3940E: 1974

4598:1974
8904:1976

8928:1970
19228:1973

19229:1973
19230:1973

19592:1974

10632:1977
19633:1973

10634:1973

10635:1973

10636:1973

10637:1973

11842:1976
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Test methed for determining stiffness
(modulus of bending) of fibreboards.

Fidbreboard - Corrugated - Single wall,
double face.

Fibreooard - Corrugated - Double wall.
Fibreboard, solid.
Fibreboard, hard-pressed, structural.

Bursting strength of corrugated and solid
fibreboard.

Flexural resistance and deflection of
insulating board.

Fibre boards. Specification.

Hardboard with varnished or painted surface.
Technical conditinmms.

Fibrolite boards with portland cement.

Fibre boards. Emipment devices. Terms |
and definitions. |

Fibre boards production. Terms and dzfi-
nitions,

Fibre boards. Technology. Terms and
definitions.

Pibre boards. Test methods.

Vood particle boards.

Particle boards. Sampling and general re-
quirements in testing.

Particle boards. Methods of determination of
physical properties.

Particle boards. Method for determination of
ultimate strength and modulus of elasticity
in static bending test.

Particle boards. Method for determination of
ultimate tensile strength perpendicular to
surface.

Wood particle boards. Methods of determina-
tion of resistivity to nail woodscrew
withdrawal,

Wood particle boards. Method for determination
of resilience.




GOST 13338:19€7

GOST 17125:1971
GOST 18110:1972

GOST 19506:1974

YOGOSLAVIA

JUS D.41.080.1968
JUS D.41.081:1969
JUS D.A1.082:1957
JUS D.A1.083:1957
JuS D.A1.085:1957

J0S D.A1.08751959
JUS D.A1.088:1964
JUS D.41.089:1970
JUS D.A1.090:1970

JUS D.A1.092:1970

JUS D,.41.093:1970

JUS D.A1.094:1970
JUS D.A1.095:1970
JUS D.A1.200:1970
JUS D.41.201:1970
JUS D.41.202:1970

JUS D.41.203:1970

Wood particle boayrids., Methpd for determin

tion of hardness.

Pressed wood. Methods of hardness determina-
tion.

Wood particle boards.

Wood particle boards. Technology. Terms
and definitions.

Wood particle boards. Manufacture equijment
and control devices. Terms and defini-
tions.

Testing of fibre building boards. Sampling.
Fibreboard testing. Measuring of defects,
Fibreboard testing. Thickness measuring.
Fibreboard testing. Humidity.

Fibreboard testing. Weight per wmit of sur-
facze and specific gravity.

Fibreboard testing. Bending strength.
Testing of fibreboards. Janka hardness test, l

Testing of fibre building btoari., Measurins '
of dimensions, straightness of surfaces '
and squareness of boards.

Fibre building boards. Resistance to per-
foration by impact.

Testing of fibre duilding boards. Compression
strength.

Testing of fibre building boards. Compressive-
ness perpendicular to faces of insulstion
and bitumenous dboards.

Testing of fibre building boards. ZForam
stability.

Teating of bitumenous fibre dbuilding boards.
Determination oi bitumen comtent.

Tesiing of decorative laminated fibre duil-
ding boards. Impact strength.

Testing of decorative laminated fibre buil-
ding boards. Resistance to cigarette burns.

Testing of decorative laminated fibre building
boarde. Steam resistance.

Testing of decorative laminated fibre building
boards. Resistance to heated pot.
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JUS D.AT.20£:1970 Testing of decorative lamimated fitre vuwiiding
boards. Resistance to formation of Spois

JUS D.41.205:1970 Testing of decorative laminated fivre building
boards. Splitting resistance.

JUS D.C5.022:1968 Fibre building boards. Technical require-
ments for manufacture and delivery.

JUS D.C5.023:1969 Improved fibreboards. Bitumenous fibreboards.
Technical rsquirements for manufacture and
delivery. }

JUS D.C5.025:1970 Decorative laminated fibre building boards.
Technical requirements, :

JUS D.A1.100:1962 Particle board test. Sampling.

JUS D.21.101:1964 Testing of particle boards. Measuring of
defects.

JUS D.A1.102:1962 Particle board test. Thickness measuring.

JUS D.A1.103:1962 Particle board test. Humidity.

JUS D.A1.104:1962 Particle board test, Determination of water
absorption and swelling.

Jis D.A1.105:1962 Particle board test. Surface and specific
density.

JUS D.A1.106:1965 Testing of particle boards. Tensile test per-
pendicular ‘to the board surface.

JUS D.A1.107:1965 Testing of particle boards. Bending test.

JUS D.41.,108:1370 Testing of particle boards. Determination of
dimensions of test pieces.

JUS D.41.109:1970 Testing of particle boards. Measures of di-
mensions, straightness and squareness of
boards.

JUS D.A1.110:1970 Testing of particle board3. Lompre3siom
strength,

JUS D.241.111:1970 Testing of particle boards. Kail withdrawal
resistance.

JUS D.A1.112:1970 Testing of vrticle boards. Resistance to
screv withdrawal.

JUS D.41.113:1970 Testing of particle boards. Form stability. ’

JUS D.41.114:1972 Partig%e boards. Determination of volumetric -

density, : :

JO0S D.C5.030:1972 Particle boards. Classificatiom. '

JUS D.C5.031:1972 Particle boards for gemeral purposes.

JUS D.C5.032:1972 Particle boards for building purposes.










