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LONG FIBER OF SOME THAI HARDWOOD SPECIES
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Supichaya Bhasaputra
ABSTRACT

The study of fiber length and quality of some Thai hardwood
species was carried out in the pulp and paper laboratony of The Forest
Products Department. The main objectives of this study are to test on
fiber dimensions and quality of some hardwood species; and the poten -
tial of pulp and papermaking of non-commercial and commercial or lessar-
known species. Information obtained from this study would be great

benefits for further forest product research and industrial development.

Evidence from the study shows that, the relative fiber length
or slenderness ratio which i§ the coefficient of the length to the width
of the fiber affects the tearing resistance of the pulp sheet. Generally
the higher the relative fiber length the higher is the resistance to the
tear. The tensile strength of pulp sheets, on the other hand is:in -
fluenced by:the'fléxibility coefficient " which is the ratio of the
lumens width to the width of the fiber. The higher this:icoefficient the
higher ig the tensile strength.

Fiber density, the ratio of the cell wall thickness to the
fiber diameter represents the combined effects to cell wall thickness
and lumens width. Thick-walled or small-lumened fibers produce bulky
sheets of low tensile strength. Furthermore, fiber strength and stiff -
ness .of hardwood fibers are highly related to cell wall thickness or
area. Results of variability studies iddicate that age determines the
fiber length of a species when older trees are used. The study is
significantly found the measures of using long fiber for improving pulp
and paper quality and the coefficient of the length to the width of
fiber is:likely to be useful for further pulp and papar quality develop -

ment.
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Iable 1.  Fiber Length and Derived Values of Some Thai Hardwood Species:
from Apocynaceae to Dilleniaceae
T
¥ VA SULTABILITY
FIRER DERIVED LUES
. : FOR PULP
SPECIES LENGTH jSlenderness| Runkel {Flexibility
(e Ratio Ratio Ratio AND
(L/D) | (2w/1) | (1/D) P APERMAKING
ATLANGIACEAE
1. Alangium salvifolium 2.86 §5 9.0 10 £ =)
(Y3) :
APQCYNACEAE
1. Alstonia macrophylla 1.74 54 0.35 78 ( +)
(pan)
2. Alstonia scholaris 1.71 53 0.33 75 (+)
(Fuiie)
BOMBACACEAER
l. Boschia griffithii l.61 52 0.35 74 ( +)
(v tJouun)
2, Salmaria malabarica 1.74 54 0.52 66, (+)
&7 n3adath)
CASUARINACEAE
1. Casuarina equisetifolia 1.67 76 18.0 24 (-
(funzia)
CELASTRACEAE
1. Lophopeltalum duperreanunf 2.57 94 4 11 (=)
{eBvad )
DILLENTACEAE
1. Dillenia sp. 2,75 64 1.05 49 ( +)
(su)

Symbol : L

g
n

fiber length; D = fiber diameter; 1=
cell wall thickness.

lumen width;
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Table 2. Fiber Length and Derived Values of Some Thai Hardwood Species

from Dipterocarpaceae to Leguminosae

SUITABILITY
FIBER DERIVED VALUES Al
; F
RS LENGTH |Slenderness| Runkel|Flexibility
(omy | RELO Ratio | Ratio AND
(L/D) (2w/1)| (1/D) PAPERMAKING
DIPTEROCARPACEAE
1. Anisoptera glabra 1.65 69 3.0 25 =)
(n=uan)
2. Dipterocarpus costatus 1.67 60 3.0 25 (=)
(greumv)
3. Dipterocarpus grandiflo-
TUus 1.63 58 2.5 29 e
()
4, Parashqrea stellata B.72 54 0.45 69 ( +)
(lofuq)
5. Shorea curtisii 1.73 56 0.48 67 (+)
(U )
EUPHORBIACEAE
1. Hevea brasiliensis 1.50 63 0.62 61 (+)
{prawyin)
FLACOURTIACEAE
1. Hydnocarpus anthelmin-
ticus 2.55 74 1423 45 (+)
(o vuns)
GUTTIFERAE
1. Garecinia hanburyi 1,61 85 533 16 ( -)
(39)
LAURACEAFR
1, Cinnamomum parthenoxylon|1.85 53 %:83 17 (-
(vvnels)
LEGUMINOSAE
1. Erythrina orientalis 1,71 49 0,21 83 ( +)
(nownanv)
2. Insia bakeri 1.65 66 0.56 59 ( +)
(nuwa )
3. Koompassia excelsa 1.68 99 1.83 35 (=)
(eu)
Symbol : L = fiber length; D = fiber diameter; 1 = lumen width;

w

cell wall thickness.
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thiékness;

Table 3. Fiber Length and Derived Values of Some Thai Hardwood Species
from Magnoliaceae to Rhizophoraceae
FIBER DERIVED VALUES FUTTARTL LY
. - g FOR PULP
SRECdES LENGTH s1endernesq Runkel | Flexibilityl o
(mm) Ratio Ratio Ratio
(L/D) (2w/1) (1/D) PAPERMAKING
MAGNOLIACEAE
1. Michelia spp. 1.72 50 0.57 63 L .2
(mﬁlh{h)
MALVACEAE
1. Kydia calycina 1.68 44 0.50 67 €+
(UatiumNﬁu)
MELTACEAE
1. Sandoricum koetjape 1.54 48 0.56 56 (+)
(nevau)
2. Swietenia macrophylla 2.36 103 0.53 65 Lo
(uzaanmflulng)
MORACEAE
1. Artocarpus sp. 1.74 48 0.57 64 (+)
(Man)
MYRTACEFAE :
1. Syzygium cumini 1.81 75 2,00 33 €~}
(n)
OLACACEAE
1., Scerodocarpus borneensis| 2,28 84 12,50 7 {=-)
(mm3w)
RHI ZOPHORACEAE
1., Carallia brachiata 2.26 %0 5.25 16 (=)
(Vimensauvua)
2, Rhizophora candelaria 1.76 40 0.50 64 £ 4N
(Tmeneluidn
RUBIACEAE
1. Hymenodictyon excelsum |{1.79 41 0.52 66 (+)
(glan)
Symbel : L = fiber length; D = fiber diameter; 1 = lumen width; w = cell wall
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Table 4. Fiber length and Derived Values of Some Thai Hardwood Speciles

from Sapotaceae to Sterculiaceae

DERIVED VALUES

FIBER SUITARILITY
' FOR: PULP
SPECIES LENGTH |Slenderness|Renkel {Flexibility ANDL
Ratio Ratio Ratio %
PAPERMAKING
@) | @) | /D | (/D)

SAPOTACEAE
1., Madhuca pierrei 1.22 6l 0.65 6l ¢+

()

2., Manilkara
hexandra 1.69 60 .00 14 ( =)

(Lnm)

3. Palaquium

obovatum 1.81 72 6.67 &0 { +)
(Anuy )
STERCULTIACEAE
1. Tarrietia java - |1.62 68 0.41 71 (+)
nica
(guuwsn)

2. HBerifiera

littoralis 1.68 88 1.71 88 ( +)

(meoulmnzia)

Symbol : L = fiber length ; D = fiber diameter ; 1 = lumen width ;
w = cell wall thickness.
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Figure4. Fiber length sampls of Rhizophora candelardia (40z).
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