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INTRODUCTICN

The Philippines, like most other tropical countries, has been
richly endowed with abundant natural forest resources. These forests
are very rich in valuable timber, rzttan, resins, and other forest
products. The Philiprines has a total land area of 30 million
hectares (M has.) and, as of 1977, there are still about 9.8 M. has.
of produétian forests with an estimated volume of around 1.5 billion
cubic meters (m3) (;).1/ These figures show that this country has ample
forest resources which could supply the requirements of several integ-
rated pulp and paper mills. Furthermore, these forests, if properly
managed, protected, and developed could supply the raw material require-

ments for the perpetual operation of integrated pulp and paper mills.

l/Underscored numbers in parentheses refer to literature cited.




The timber stands of tropical ccuntries occur 2s heterogenocus
aixtures of several hardwocod speciss. As such, the determinaticn of
the feasibility of producing pulp and paper from these hardwoods presents
a comnplicated prcblem due to the variety of wood gpecies'available and
the wide variability in their physical, chemical, anatomical, and mor-
phological properties. This problem is Zurther aggravated by the fact
that the composition cf the mixed hardwoods or the percentage of 2ach
species varies from one forest area to another.

In the utilization of tropical hardwoods for pulp and paper
manufacture, it would be more practical to use these as mixture as they
naturally occur in the forest. However, due to the wide range of the
properties of these hardwoods, some of these may be unsuitable /undesira—
ble for pulp and papermaking. Hence, it is important to siudy, as much
as possible, the pulping qualitigs of individual species or group of
species with similar characteristics to determine the promising ones
and to eliminate the less desirable species. Again, the difficulty in
the separation of these unwanted species either in the forest or wood-
yard can also pose some problems. However, these unwanted species may
only be really undesirable if these are present in reasonably large

quantities to affect the whole batch of the raw materials.

RESEARCH ON PHILIPPIWE TROPICAL HARDWOODS

For the purpose of this paper, researches on Philippine tropical
hardwoods were classified into four groups. These include studies on:
(a) commercially-exploited species; (b) nonecommercial/lesser-used
hardwoods; (c) plantation and fast-growing species; and (d} utilization

of mixed hardwcods.




A. Commercially-Exploited Hardwoods

This group includes a little more than 50 timber species which
are well known for their uses in commerce such as iy ruilding censtruc-
tion, furniture, poles and piles, railway sleepers, and other uses.
Most important of these hardwoods are the seven species, belonging %to_the
"Philippine mahogany" sub-group which accounts for more than 50% of the
total timber stands of the country (2).

3ince this "Phil o>pine mahogany™ includes the premier species of
the forests, it would be advisable to use only the wastes of these
species which include logging wastes and residues, and also manufacturing
residuas,

A study, conducted bv FORPRIDECOM (3) has shown that for every
100 m3 of timber removed from the forest, about 80 m3 of forest wastes
and residues are left in the form of tcps, branches, butt trims, stumps,
abandoned lcgs and residual trees. This means that 44% is left in the
forest as wastes and residues.

This study also determined the amount of manufacturing residues
generated in the sawmilling and veneer and plywood operations. Studles
on sawmilling operations revealed that lumber conversion was only 48%
of the log !nput and the 52% accounts for sawdust, slabs, edgings,
lumber trims and defective materials (3).

In plywood manufacture, recovery was only 40%, while residues
(round-ups, spur trims, log centers, green-veneer trims, and dry-end
residues) amounted to 53%, and defects and shrinkage was 7%.

In 1975, Philippine log production was 6,988,000 m3 and this

increased to 8,FfA5,000 m3 in 1976. Since then, lcg production de-

3

clined annually until in 1979 production was only 6,578,000 m~ (4).
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On the cther hand, log expcrts continued to decline from
4,595,066 m3 in 1975 tc 2,331,297 in 1976 and finelly to only 1,247,
373 in 1979 (4). This decline in log exports was due to the govern-
ment policy of eventuarly bannina the exportatibn of léés. As such,
the local consump:ion of logs for conversion to processed wood products
increased considerably from 2,392,934 m3 in 1975 to 5,330,027 m3 in
1979, Average consumpticn of logs for the S.year period was 4,964,293 m%

Based only on 50% wastes generated in manufacturing operations,
about 2.5 million m3 of wood area wastad. In addition to this, about
S million m3 of forest wastes and residues are still available in the
forest area. Assuming that only 30% of these wastes wculd be econcmic-
ally feasible to retrieve, more than 2 million m3 of wood wastes would
be available for the pulp and paper industry.

Studie;, conducted at FORPRIDECOM on the utilization of veneer
wastes, cores, log ends, sawmill-waste slabs and 2dgings, etc., have
shown the potential . .I t .ese wastes for pulp and paper (é:l). At
present, there are three ntegrated mills which use these wastes 1n
tiieir operations.

The specific gravity, morphological and chemical properties of
some commercial hardwoods (8-13) are given in Table 1. Table 2 shows
the kraft-pulping data and the physical properties of the pulp hand-
sheets of the individual hardwoods (14-16). Based on these results,

only apitong appears to be the least desirable species in the group.

8. Non~Commercial/Lesser-Used Species

During logging operations, snly the well-known commercial species

are extracted while the non-commercial/secondary species arz left in
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the fsrest. The volume >f these lasser-known species can also e
considered sizabie zand zan be 2 pctential scurce of material for the
pulp and paper Industry. In view of this, TORPRIDECCM conducted
studies to determine their suitabkility for pulp_an& paper prcduction.
Table 1 also chows the specific gravity, fiber di@ensicns, and
the proximate chemical compositicn of 24 non-ccmmeréial hardwocds
(3},}3331) while the sulfate-pulping data and the properties of the
handsheets of these species are presentad in Table 2. These results
show that anuling, balockto, bolon and dita are the only species wkich
gave low pulp-strength properties among the ncn-commercial hardwcods

studied (18-20).

C. Plantation and Fast-Growing Hardwoods

Due to the fast rate of growth of most species belonging to
this group, this can k2 considered as one of the .ost lmportant re-
newable resources for the pulp and paper industry. The government has
realized the importance of fast-growinr species, noc only to the
reforestation program of the country but, also, to feed the raw material
requirements of wood-using industries, especially the pulp and paper
industry. In view of this, the govermnment has offered incentives to
those interested in the establishment of large-scale industrial tree
plantatisns. Such incentives include granting of leases for at least
25 years to a maximum of 50 years for industrial tree plantations with
a rental not to exceed P1.00 (US $0.13) per hectare, forest charges of
6% of the currant value of the wood harvested, and other reduced tax
benefits (21).

Furthermore, govarnment-~financing institutions grant loans

to qualified tree farmers at the rate of 1,300 - ®2,000 (US § 173-267)




per hectare (22). Due t= these various incentives, ‘there is now a
nassive reforestaticn program ia Mindanac, being undertzken 3y the
various woode-processing plants. This endeavcr has been so prciitacle
that tree farming has beccme popular in areas around wood-@pocessing

centers. It has been reported that a hectare of Albizia falcataria

plantation can easiiy netP 20,000 (US $2,667) a year. It was also
reported that an integrated pulp and paper mill supports 3,000 tree
farmers, tilling more than 20,000 hectares (23).
The utilization of plantation-grown species for oulp and paper
has several 2advaatages. Amcng these, are the following:
1, Past rate of growth ¢f species make short cutting
cycle possible;
2. As such, land-area requirements will be less for the
same wood yield compared to traditional wood species;
3. Clear-cut logging practices are possible, thus
reducing harvesting costs;
4. Most species produce coppice thus eliminating the
necessity of pericdic replanting;
S. Only desirable species may be propagated; and
6. Most important of all, more uniform pulp quality can
be obtained in the mill duve tu better control of
material input.
Results of studies at FORPRIDECCM on the physical, morphological,
chemical, and kraft-pulping characterisitics of 11 plantation and fast-
growing species are alsc presented in Tables 1 and 2 (9. 10, 12, 16,
22, 24, 26). These results show that all th2 species studi~d are

gond raw materials for pulp and papermaking.
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D., Jtilization =f Mixed Trorical Hardwocods

As mentioned earlier, the most practical approach t2 the utili-
zaticn of %ropical hardwccds f£-r pulp and paper would be t: use these
as they occur in the fcrest area. However, due -ts the rumber of
species available in a cerzain fcorest, it would be advisable to group
species according to their papermaking characteristics. With this
papermaking classification, it would be pcssible tc think mcre in
terms of groups cf species rather than in terms of individual species.
A study was undertaken to determine the pulping and papermaking
characteristics of a naturally-cccuring mixture of Philippine hardwoods.
Table 3 presents the kraft-oulping data and the physical properties
of the pulp handsheets preprared from this mixture. It may be noted that
the mixture was subdivided into two lots. Lot 1 represents the low
specific gr vity (sp. gr.) hardwocds, possessing fibers with thin-cell
walls ar . all belcng %o the Philippine mahogany group. Lot 2 includes
4 species with high sp. gr. (above (.30 g/m3) ancd with -thick-walled
fibers.
As shown in Table 2, all the xraft pulps from species, belciging
to the Philippine mahogany group, possess good sirength properties.
On the cther hand, the denser species with thick-walled fibers produce
pulps with either low cr moderate strength. wWhen these two lots were
mixed and cooked together, the resulting pulps were cf moderate
strength and of acceptablas quality. This prcves that the less desirable
species can alsc be utilized when these are blended with the more
desirable species which have gjood burst, £fold, and tensile strengths.,
The same trend was observed when these pulps were ccnverced

into kraft-wrapping papers. When 20% commercial softwood kraft pulp




was blended with the pulp from the hardwcoed mixzure (Los 1 % 2), the
tearing resistance was ccnsiderably Improved, producing papers witch
prcperties comparable <o ccommercial krafit-wrapping papers.

Studies were alsc ccnductad on the bdlending cf hardwosd pulps
with pulps from cther fibrous materials such as éoftwocd%, bamboos,
abacz, and other hardwocds for the precduction of bond, kraft wrapping,
bag, and newsprint (7, 27, 31). Results of these scudies have shown
that, for most prac-ical purposes, the strength properties cf the paper
procduced from them gan be ptedicteg by using +he weighted-average

metllod, based on the percentage cf each individual pulp component.

SUMMARY

In the utilization of mixed-tropical hardwcods for pulp and
paper, it would be advisable tc have the technicai information (fiber
dimensions, chemical compositicn, and pulping and papermaking properties)
in the various individual species available. With this informaticn,
species can be grouped according to their papermaking characteristics.
This grouping cculd then provide the basis for quality-control measures
as the properties of mixture of species could, for most practical
putposes, be predicted from the properties of individual species.
Furthermore, less desirable species wculd only be harmful if present in
large quantities to greatly affect the over-all pulp quality.

Looking ahead, fast-growing »lantation species will soon be the
main raw material rescurce >f the pulp and paper industry, based on

tropical hardwoods.

- 20c -
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Fiber Dimensiona and Proximate

Ogijo / Shorea guiso (Blanco) 0.70
Rlume-§

Table 1. Specific Gravity
Chemical Compoaition of Sume Philippine Hardwoods
—-— - =7 m—
Specific - Fiber dimengsiong : Pro::imate cheinical composition —-
Species gravit Fiber Coll~ Lupen funkel Holo- Pentos lLignin 1t SOME];! qis in:
g/cm length vall width cellu- sans $coho !ﬁat T6 ~  Aan
mm thick- mn ratio lose 4 Baenzene u;ter NaOH
§ ; | 9 TR y
(1) (2§ (3) 323 (5) (6) lgf (8) (9) {10) (11) _(12) (13)
A, nerei Hardwood
1. "Philippine mchogany™
a2, Almon (Shorea alrion Foxw,) 0,39 1451 0,004 0,018 044 62,6 12.7 25.9 5.2 4.3 14,6 0,3
b. Bagtikan (_E;\mght_)n)a_z\ 0.51 1.20 0,004 0.020 0,40 66,5 15,2 27.7 3.1 2,9 1.9 1.2
cata- Brandis
o. kayapis/ Shorea-gguamata 0,38 1ed2 0,00, 0,021 0,38 60,0 11,9 32,8 §.5 4.3 14.8 0.4
(Turca,) Dyor_/
d. Red lauan (Shores pegro- 0,47 1,72 0,005 0,022 0.45 53,2 17.6 37.7 6.3 4,8 22,1 0,3
Senslis Foxw,
[: P8 Tnngile{‘s (o) 201!;-" 0.45 1.23 0.004 0.017 0.51 59'5 10.'7 25.2 3;7 205 1301 0;3
porma Blanco§ lerr. 7 ’
f. Tiaong (Shorea agsaboen 0,33 1.50 0,003, 0,02 0,42 65.9 1145 30,8 2.1 1.0 15,2 0,2
8ig Stern
29 White ISWQ toc c 0-43 1.37 05004 0.018 0.41 65.0 15.0 2806 309 208 1302 008
gontorty (Bid.i Merr.
& Ralfe _f
2. Apitong (Dipterocarpus 0,63 1.56 0,010 ¢.010 200 5943 15,5 28.9 8.2 6.4 21,1 1,5
grandiflorus Blanco)
3. 1024 0,005 0,005 2.00 62,0 16,0 2944 5¢1 1,7 15,7 1.8




Balobo / Diplodiscus 0,66
niculatum (Turcz,

(1) (3) (4) (5)
4. Manggachapui (liopea 0,63 1.1 0,0065 0,008
Acupinats tlerr,
5. Manggasinoro (Shorega 0.51 1.00 0,004 0,019
Philipoinepsis Brandis)
6, Palosapis / 80) - 0,52 1,65 0,0095 0,006
thurjfera (Blanco) Blme_/
]
7. Taluto / ;P_gg_r_?gmm? - 0,30 1.39 0,004 0,026
tinotorium (Blanco) Merr._/
8. Yakel gisok (599;-_03 0.84 1.43 0.009 0,004
uigo Faxu,
B, =~ Eardr
1. Agoho (Casuarina eguigcti- 0,80 1.67 0.0065 0, 004
folia L.)
2, Anabiong / Tyoma opjentalis 0,30 1.19 0,004 0,026
(L.) Bluae
3. Anuling / Pisonia umbellatera 0,21 0.64 0,005 0,026
4. A panit (bostixja Philin- 0.49 3.47 0.012 0,017
pinepgis Vangs )
5, Balakat-gubat _/Sapiumiluzo- 0,51 1.27 0,006 0,021
pleuy (Vid.) Nerr.
6. 1.50 0,005 0,010



(6) (7 (8) (9) (10) (1) (12) (13)
1.63 - 12'2 - 10c’l‘ - 17'9 0-5
0.42 67,9 16.6 26,6 3.3 2.4 124 1.2
3.17 703 16.2 22.4 4eh 3., 18,0 1.0
0.32 67,3 17.6 18,2 2.2 11,0 23.9 2,5
4,50 61,4 14,7 21.4 14.1 C.4 17.9 1,6
]
3.25 66,2 19,7 29.4 2.1 1.7 14.2 0.7
‘0,31 70,2 20,6 22.8 21 3.4 18,6 1.5
0.38 61,2 16,8 22,4 4¢3 5.8 23.5 6.0
1.41 75.0 15.4 20.2 1.5 2.2 17.5 1.2
0.40 65.1 17.8 24,7 3.8 3.3 18,4 3.1

1.00 61.8 €5.7 2841 4.0 3.4 18.9 2.7




(1) @ G W () (6)
e paanidele 035 1,73 0.6045 0,022 0.41
(tav.%r§.9 ’
8, Basi! \ot)xg (Ficus botryocorpn O0.43 1.33  0,0055 0.014 0.79
tq.
9. Dlmmn? {Ocsoncles gymntrana 0,23 1,43 0,0040 0,030 0,27
Miq.)_
1C, Bolon / Alpvongen arborea 0,70 1.30  0,0060 0,010  1.20
(Manco) ierr._/
11, DBuntan §Mm - 1.38 0,0040 0,033 0424
Blumo
12. Daha (Maeorongs enwdatofolin - 1,26 0,0045 0,029 0,31
Elm.
13. Dltné r, acholaris 0.38 1.77 0,005 0,021 0,48
R, Dr,
4. Dulit /“genorium hirsutun 0,39 19006 0,005 0,016 0.63
Willd, asp. hirasutun
ver, hirsutun forma (Bl,)
Laonh __/
15, Hegindt 4 njn%h{m;gg 0.42 1,29 0,006 0,016 0,42
(Teysn and du Vr,.) Mq._/
16, Katoon (Rillcnja philipoingn-0.62 2,75 0.0115 0,023 1,00
ala Rolfc)
17, Kupang éPr:)gi:;ngxMhu 0.36 1,15 0,0035 0,023 0,30
G. Don
18, lalokaluipcng (Stevr 0.29 1,57 0,005 0,018 0,57
seramicy R. br, '
19, Hnlo.pnpnya[ 0 P
(mméﬁgﬁi‘b JI5 1, .0950 0,020 0,50
20. lQ‘.r...ng 0-24 1 04“* 00[.;045 0.025 o. 36
brans Hrsak. }crr. 5
21, 'l\m-ag X 0.34 1.20 0,004 0,024 0.33



(7) (8) (9) (10) 1) (12) (13)
67,0 20,6 24,0 3.0 4.0 28,8 2,0
60,8 15.6 28,4 2.6 6,3 244 2,0
61.0 14.1 32,2 1.7 3.6 15.1 1.5
64,2 17,7 25,2 6,2 2.8 23.7 1.6
60,3 1441 33.6 2,1 1.8 7341 2,2
62.2 14,7 34,2 1.4 1,0 14.4 1.2
62,1 141 30.6 2,8 5.9 17.0 1.3

- 1,7 22,0 2.5 8,9 23,6 1.2
66,0 18,2 25,6 2,3 3.4 17.8 2.6
619 14.0 270 3.6 67T 2.5 2,2
65.6 16,8 26,4 3.6 2,2 15.4 2.1
§7.0 18,4 21.8 2.9 5.6 21.4 2.8
T4 215 21,3 3.4 2,9 22,3 1.1
63.6 14,7  27.5 3.1 3.4 16.6 2.4
€3.3 16,6 29,0 2.7 2.8 15.8 2.3

-

'




() ) (3) W (5)

22. Tanglsang-bayawak (Ficus 0.28 1.26 0.0035 0.029
variegata Blume)

23. fToog/ Combrentondron guadria- 0.71 2.38  0.0070 0.014
latum (Merr.) Merr._/

24. Tuai (Bischofia javanica 0.56 2.14 0.0L07 0.025
Blume.)

U.z Flantation and Fast-Growing
Hardwoods
1. African tulip (Spathodea 0.25 0.96 0.003 0.023
Campanulata Beauv.

2. Anabiong (Trcma orientalls 0.30 1.19 0.004 0.026
L. Blume)

3. Balsa / Ochroma pyramidale 0.31 1.73  0.0045 0.022
(Cav.) Urb, /

4. Binuang (Octomeles sumat- 0.23 1.43 0.0040 0.0030
rana Miq.)
5. Giant ipil-ipil/ Lencaena 0.52 1.04 0.005 0.016

leucoceghala.(Lamk.s de.
Wit (K28, 1.5 years old)

6. Gubas EtEndospermum peltatum 0.32 1.64 0.006 0.032
Merr.)

7. Ilang-1lang / Cananga odorata 0.29 1.02  0.005 0.028
(Lam.) Hook f. & Thoms_/

8. Kattoan bangkal L—Anthocugha— 0.33 1.43 0.005 0.024

lus chinensis (Lamk.)
Rich ex Walp._/

9. Lumbang / hleuritis moluccana 0.48 1.38 0.0050 0.026

(L)




(6) (7 (8) (9) (10) (1) (12) (13)
0.24 60,2 15.5 29.0 3.1 4.0 19,13 (T
1.00 56.0 13,8 37.4 3.9 G.6 22.7 1.9
0.56 84.4 11.9 39.4 1.% 3.7 31.2 1.1
0.26 61.6 15.6 21.2 4.6 8.6 19.1 1.4
0.31 70.2 20.6 22.8 2.1 1.7 i4.2 0.7
0.41 67.0 20.6 24.0 3.0 1.0 18.4 2.0
0.27 61.0 14.1 32.2 1.7 3.6 15.1 1.5
0.62 72.6 20,1 22.7 1.7 2.0 - (el
0.38 66.2 16.6 27.71 1.9 4.2 15.4 1.3
0.36 65.9 16.6 25.8 2.8 6.5 18.4 1.5
0.42 70.2 19.6 22.5 3.2 3.2 «1.1 G.9
0.39 62.5 20.5 27.1 1.4 6.4 27.1 2.2




(1) (2) (3) (4) (5) (6) (7) (8)

10. Moluccan sau Z Albizia 0.25 1.04  (.0045 0.018 .50 70.8 16.9
falcataria (L.) Fosb._7

11. Yemane [meellna arboreca 0.33 1.30 0.0035 0.024 0.29 71.7 18.4
Roxb. /

(9) (10) (11) (12) (13)
25.0 2.6 1.1 16.0 Ceb
21.8 3,2 2.3 13.5 1.0

a/ Percentages are based on molsture-free welght of wood.

b/ Twice thickness of cell wall divided by the diamcter (width) of the lumen.




Table 2. Kraft Pulping Data &/ and Physical Properties of Pulp
Handsheets From Some Philippine Hardwoods
Screcned Perman 3 Physical propertics of pulp handsteets at 350 cmj CSF i Overall
Specles P:zgd ggnate Burst Tear Folds Tensile Sheet f Stp?lptt
Y ” . factor factor (double) breaking density ! rength
MIT leggth y/cm
— 1) (2) (3) {4) (5) (b) (7 (8) (9)
A. Commercial Hardwoods
1. "Philippine mushogany"
a. Alwmon 48.4 18.4 84 140 1,400 10,600 0.65 strony
b. Baytikan 51.0 18.1 79 116 1,200 10,200 0.69 - do -
c. Mayapis 41.1 18.2 70 132 1,100 9,500 V.66 - do -
d. Red lauan 42.2 20.2 92 1a0 1,800 11,400 0.67 - do -
8. Tangile 4.2 20.5 70 110 400 10,950 0.64 - do -
f. Tiaong 47.3 16.7 88 102 1,350 10,600 0.71 - do -
g. White lauan 47.7 17.6 91 112 1,800 12,700 0.70 - do -
2. Apitong 43.4 16.0 43 120 70 7,800 0.51 waak
3. Manggasinoro 47.8 15.9 63 108 800 8,500 0.69 moderately
strony
4. Palosapis 44.7 12.6 63 176 800 8,750 0.56 strong
5. Taluto 46.6 12.8 84 76 1,000 10,200 0.85% - do -
6. Yakal gisnk 48.2 18.0 62 130 230 9,500 U.52 moduaately
' strong
B. Non-Commercial Hardwoods
1. Agoho 48.1 12,0 55 86 188 8,200 0.64 moderately
strong
2., Anabjong 51.8 12.0 76 63 720 11,100 (.84 strong
3. Anuling 37.4 16.1 16 35 3 4,900 .65 wuak
9. Apanit 45.7 11.3 58 175 565 4,500 0.50 modurately
strong
5. Balakat-gubat 41.9 10.6 63 62 1,360 7,650 ¢.86 - do -

—LL—




- (1) (2) (3) (h) (5)
6. Balobo & 41,3 1.6 68 111
7. Balsa 7.5 7.4 85 91
8. Basikong LY 14.0 66 106
9. Binuang hkp,5 - 88 . 75

10. Bolon ka3 18,6 k2 62
11, Buntan 42,0 14,6 67 62
12. Daha | by, 6 9.0 95 90
13, Dita ¥/ 37.2 -3 58
15. Hagimit & 6. b 13.5 53 79
16. Katmon 32.6 16.8 60 1?77
1?7. Kupang q k9.5 16.1 66 68
18. Malakalumpang V4 4s.0 9.9 78 1k
15. Halapapaya bbb - 84 98
20. Rarang , 46,3 20.0 48 116
21, Tan-ag 74 h2.0 18.7 72 89
22. Tangisang bayawak 43,0 16,8 72 88
23. Toog 40,9 22.3 8a 133
zb, Tuai 31.3 - 79 105
2. Plentation and Fast Growing
Lardwoods
1. African tulip 45,3 23.9 81 68
2. anabiong 51,8 12.8 76 63
3. Balsa 47,5 17.4 8 91
4, Binuang 42.5 - 88 75
5. Giant ipil-ipil 50.3 Wk 82 Y
6. Gubas 45.5 14,2 78 84
?. Ilang-ilang 45,0 15.6 68 78
8. Kaatoan .7ngka1 4.3 15.9 70 B2
9, Lumbang 48,9 21.1 57 67



(&) (2) (8) (9)
hoo 7,240 0.61 Weak
900 8,400 0.84 Strong
1,000 9,800 0,68 Strong
2,500 13,0600 0.82 - do -
43 7,300 0.60 Weak
W70 11,150 0.82 Strong
1,750 9,600 0.76 - do -
580 74230 0.84 Wauk
500 8,200 0.80 - do -
340 7470C 0.57 - do -
590 10,250 0.82 strong
970 19,800 0.75 - do -
480 8.950 0.82 Moderately strong
700 10,600 0.69 Strong
?00 9,050 0.79 Moderately strong 1
590 9,500 0.75 - do - —
620 10,300 0.57 - do - @
1,750 10,800 0.75 strong )
1,135 40,700 0.77 Strong
720 11,100 0.84 - do -
900 8,400 0,81 - do -
2,500 13,000 0.82 - do -
500 9,100 0,78 Moderately strong
900 11,600 O.71 ‘Strong
1,050 11,200 0.77 - do -
750 13,000 0.78 - do -
1,160 74760 0.78 Moderntely stroug




(1) (2) {3) (4) (S5) (6) (7) (8) (9)

10. Moluccan sau 74 53.8 10.9 67 70 350 10,400 0.77 strony
11. Yemane 55.7 11.4 70 68 1,275 12,270 0.85 - d0 -~
c/

Excuept as otherwise noted, pulpiag was done using 15% NaOH ang 5% Na28; liquor to wood ratio of 4 to 1; 1.5 hrs
from room temperature to 170 C and another 1.5 hrs at 170 C.

d/ Pulped using 19.4% NaOH and 6.3% Na,S. Other donditlons are same as for footnote C.
< 2 =

E/ " w 20 87 . A0H and 6.86% NGZS. - do =
£/ " " 13.3% NaOH aad 6.7% Na_S. - do =~

2




Tubld 3., Kraft Pulping Duta und Fbysical Properties of Fulp
Hundaheets From a Naturallé - Ocourring Mixturo
of Philippine Hardwoods

———————— . S— . — _

Screencd Perman Physical propoerties of pulp hondshuets at 350 cm3 1 C AN
Mixturc of Specivs Pulp gunate Burst Toar Folds Tenaile Sheot 1+ opulp
Yield No. factor fector (double) Lreaking dunui&y 3 Strengte,
3 MIT longth, m g/cm 3 o
(1) (2) (3) {h) (5) (6) (7} (8) (9)
Lot 1 ryoportion by
wueight
%
Tangile - - ~ 20,0
Red lauwan - - 17.0
White Lauan - 19.6 48.1
Moyapis - = ___ A8k (por Lot 1 - 80 130 700 9,800 WS wtrony
Sub-total - - - 75,0 only)
'
it
o
Lot 2 |
Apitong - - - 7.k
Pulosepis - - 746
Gui jo /Shorea
gluﬁe_7 - - 5.0 48,3 13.8 20 129 475 8,500 0. 67 Moderately
yirong
(For Lots
1 & 2)

Marnggachopui
(Hopea acuminata
Merry) = - = 5.0

Sub - Total 25,0

i/ Pulped using 155 NaOH and 5%’N02§4h:1 liquor to wood ratio; 1.5 hr to 170°C and maintalned at 170°C for another 1,5
hra.







