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LNTRODUCTION

The utilization of bamboo as a papermaking material in China
dates back to the eighth century. For centuries, bamboo paper
participated actively in prospering China's handmade pape: industry.
(1,2). Bamboo was first adopted by the machine-made paper industry
of China in the early thirties of this century; the soda process and
bisu.lpl;ite process were the general methode employed in those deys.
It was not until after the foundiag of the People's Bepublic of
China when bamboo was being extensively used in machine-made paper.
The predominating cooking method has since then switched over to
the sulfate process.

Bamboo exists essentially as a monocotyledon plant, delonging
to the Bambusoideae family. Quite a mumber of different species of
bambco are found in the soutbh and west parts of China, but only
about tLirty species are currently used in the pulp and paper
industry. The most important ones are: Nan-Zhu (Phyllostachys
edulis (Carrier) H. de Lehsie), Baijia-Zhu ( Phyllostachys nigra
var Henonis (Mitf.) Stapf et Rendle), Ci-Zhu (Sinocalamus affinis
(Rendle) KcClure) and others.

Bamboo is closely structured, but porous in nature. Its pores
run vertically throughout the whole culm. The pores are filled
with sap when green, and with air when dry. Air ihus entrapped is
hard to expel. The nodes, large and hard, are highly liguified.
There are also quite some silica scattered inside the nodes. Bamboo




noces and the recinforcing dia.nragms existing inside the nollow
sections at the sheath nodes, if not .roperiy nandleda, will be a
rource of dirt specks in the rinal julp ana paper, The average
length o7 most Chinese bamboo species lies witiin the range of
0.92-2.7€ millimeters,regardless of the a:e of growth of tne
bamboo, The .eugih-to-width rutio i1s somewhere around 120-140,
it is beyonu any acubt,thcrefore,tnal D.uLOO WOoulu Serve as a

£00d papermaking material.

PULPING AND PAPEMAFING

Both green bamboo and mature bamtod are being usea in China,
When green camboos are used, tuey are gencrally pre-processed t'in
situ' before snipment, Usually,tiney are split into halves or
fours,air-dried,leached with wat.r, ana then air-aried again,
Leaching renders the green bampoos less susceptible to deterior-
ation and insect pests,making tnem tetter ireparea for traunsport-
ation and storage, Pre-processing i1s not necessary I10r uwature
bamboo, However, it is adavisable to nave aature vzaboo mechanical-
ly crushed befcre :igestion in order to lo¢sen tue noues ;nd tne
culms ana to aestroy the reinforcing diagnragms, Sucu pretreatment
helps to enhance penetration OI €00«lng licuors into oawboo cuigs,
tnis assuring 3 unifcrm cock, (%,4).

Overnead ilgestion 1s .resently pracilisea, L0in fOor zrecn
ana mature barcoo, rPilot plz=aot stucies and actuai conme:rcial
practices have troved that alth an alkz.l c¢uurg~ OI Lot more
than 16-1/ . Nu.C, a pulp o1 KMnO4 12-12 can ve vuv.ainec, Such
a pulp can te Lleachec 10 tue yeillewd Origutiuess wifioutl much
difficulty, (4,5)

There is a tcrndency for tlescChel Coul0O Lull tO reverse in
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color. The cause of such a color reversion 1= not totally <eisclos-
ed, Carbonyl grours in the ceilulosic constituents ol cleached
bamboc pulp may possitly be a preaczirnating =source causing color
reversion, The best way to combat color reversion,apgparentliy, 1is

to resort to multistzge bleaching, Using a CEH three-stage sequence,

*

the brightness of the resulting bamboo pulp may reach arouna 82%,

whick drops off tc 78-79 % oa aging, Pulp strength 1improvement

is also attained through multistage bleaching,

Sulfate bamboo fibers,wiih comparatively high contents of
hemicellulose (8-15 % pentosan), are slender aad flexible, (4,5),
It can be predicted,therefore,that greater bonding surface is
available at the supe:rfacial regions of the fibers,benefiting
their surface activity, Such fibers tenu to.swell vitn ease, Frcm
Figure 1, taken from wcrx cone by Zhongging Paper Miil,it can be
seen that the developing trend in physical strength of bamboo
pulp is much similar to that of woodpulp, with tne exception that
tear factor tends to drop off much faster, It is also notea that
bamboo fibers are less susceptible to cutting, ( See Figure 2),
Full comprehension of such fiber characteristic: shculd be attenaed
to during stock pregparation, .

Relief printings and writing papers made ~rom 100 % bamboo
pulp bhave successfully made their way into the warket, Offset
printings of about 80 % oleacneu bawmooo furnisn 1s comparacle in
quality with sulfite wood-uly grades, Using a furnisn of over 720%
bleached bamboo pulp,$ypewriting paper of competitive quality
can te manufactured, All these bamcoo papers are of c¢lose structure
and of good ink receptivity, Furthermcre, tney ao ~5t tens to lint,

The manufacture cf kraft wrapiing anc kraft sack paper from
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undleached bamooo pulp is nothing new in China, The graces thus

produced, are somewhat inferior 1in tearing stiruenglh wnen compared

with these from woodpulp, However,i: not mcre tnan 3U-40 % unbleacn-

ed kraft bamboo pulp (hard cook) is used as part of tne furnish,
acceptable kraft sacks can be mace,

Studies on making qualitative filter paper,electrolytic
condenser paper, impregnated insulating paper, viscous graae pulgp
and various other graaes have been conuucted, Experimental results
have disclosed good prospects for these products, It ic expectea
that chemiemechanical bamboo pulp may serve as a furnish i0r news-
prints, Work along this line is to be undertakern,

It may be of interest to say a few words about ine uti-.iza-
tion of bamboo-shact hulls in typewriting papers ana cigarette
tissues, Up to 20-30 % bamboo-shoot hull pulp has been currently
used with success as a furnish for the said grades, Collecting
bulls in rural countries is not an easy task ; this problem nincers

the extensive application of bamboo-shoot hulls,

CONCLUSIONS

Bamboo fibers are long and slender,with lengths midway between
thcse of conif2rous anc deciducus woods, Without aoubt, tamboo

is a good papermaking material, Furtnermore, bamhoo is a Tapidly

growing plant, Once seeded,clumps of bambo¢ will aevelor into groves

within 4-6 years, The average annual crop of a well-developed
bamboo grove may reach as much as 500 kilograms (bone dry) per
mou, equivalent Lo 7500 kilograms per hnectre, Cultivation of bambco
groves to serve as a supply base for pzpermak.ng fibers can be
carried out without mur® difficulty, As & matter of fact, in
recent years, bamboo-growing irovinces in Cnina have begun to taxe

measures for szlvaging,recovering anc reconstructing bambdco groves,




to back ur tne paper inususiry, It is n0peG wnil witnin >-5 years,
more and more mature bambds will be avallabtle for carermakilng,

that the genceral irend is Lo use malure
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It goes without sayir
bamboos Other than green ones in the pgaier inzustry, To meet such

a developing trend, protlems such as fiber morphclogy (micro-

0

structure in gerticular),ctehaviour ¢i bazpco ficers during tne
beating process, mechanism of ccior reversion and metnods tc
overcome it etc,, still awzit aore extensive and systematilc studles
to reveal the secrets therein,
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