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ABSTRACT

Ez;calypfzas camaldulensis Dehnh. is a fast erowing exotic tree able to be
planted in all regions of Thailand. Based on the previous studies on moisture content of wood
and bark, fiber dimension, chipping yield, chemical analyses, and sulfate pulping process, all
ages investigated: i.e, 3,5,6, 10 and 15 years; were found to be suitable for pulp production.
However, if pulp yield, amounts of chemicals consumed in bleachability, and wood productivity

per rai per year are in consideration, appropriate rotation for pulp production of K. camigl-

dulensis should be 3—6 years rarher than 10—15 years.

E. camaldztleusis had short fiber, but high cellulose content. Appropriate
condition for pulping was of 12—16% active alkali with total cooking time of 3 hours. Due to
iis fairly physical properties, pulp gained from E. camdldulensis could be used for kraft
paper production as well as for printing and writing paper production after being bleached.

Thus, extension program of F. camaldiulensis planting in proper sites would result to

p_rodl.:cing raw meterial for pulping industry together with decreasing trade deficit and increa-
sing job optortunity as a whole.
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Table 1. Yield of Eucalyptus camaldulensis Dehnh. (spacing 4x4m), Srisaket

Province.
average
average per tree
Age (per rai)
(years) Dry Weight | Wet Weight | Bulb Volume | Net Volume | Net Volume
(kg) (kg) (mg) (m3) (mslrailyear)
2 20.0 42,9 0.07 0.04 2.0
3 54.8 106.9 8.16 0.09 3.0
4 89.5 174.5 0.27 0.15 3.8
5 112.1 218.5 0.35 0.19 3.8
6 140.1 273.1 0.44 -0.24 4.0
7 160.0 312.0 0.50 0.28 4.0

Source : Dr. Pittaya Petmak, Siviculture Division, RFD, 1986
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The comparison between calorific value from bark of Eucalyptus and

Bark of Leucaena ) Acacia
Eucalyptus | Rhizophora Casuarina .
Eucalyptus . . lewcocephalal awricali-
lcamaldulenstsy apiculata Junghul- k
camaldulensts (Lam.) ) ] formis
Dehnh. BlL., syn. ‘ niana Mig
Dehnh. de Wit A. cunn.
Calorific
Value 4.03 4,76 4,58 4.58 4,62 4.74
(Kcalfg)

Source : Dr. Ar—roon Chomcharn, Vinai Panyathanya, Malee Phanunumpha, 1986
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Table 3. Yield of chip wood from Eucalyptus camaldulensis Dehnh. (Spacing 4x4m,)

_ Green wood :
Yield /tree unit Green wood Chip weod
(debarked)
Volume m 0.24 0.20 0.52
% 100.0 83.0 215.0
Weight Kg 273.1 232,7 139.3
/s 100 85.2 51.0
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Table 4. Fiber dimension of Eucalyptus camaldulensis Dehnh.

3 vears 5years | 6years | 10 years| 15 years
Fiber dimension

Length, mm. 1.0918 | 0.9985 0.9587 1.1895 1.3388
Width, mm. 0.0204 § 0.0175 0.0176 0.0220 0.0221
Lumen width, mm. 0.012% 0.0104 0.0096 0.0150 0.0151
Cell wall thickness, mm. 0.0040 { 0.0032 | 0.0040 | 0.0035 | 0.0035
Runkel ratio 0.645 0.615 0.833 0.467 0.464
Flexibility coeffieient 0.610 0.684 0.545 0.882 0.683
Slenderness ratio 53.52 56.10 54.47 54.06 60.58
Wall fraction, % 39 36 45 52 ae
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Table 5. Chemical analysis of Eucalyptus camaldulensis Dehnh,

s 3 years 5 years 6 years 10 vears { 15 years
Constituents e
Solubility in cold water 3.04 2.41 3.26 3.27 3.85
Solubility in hot water 5,68 2.64 5.09 5.18 5.05
Solubility in 1% NaOH 16.76 10.14 13.21 14.41 15.80
Solubility in Alc.--Benz. 7.86 4.48 4,79 3.41 6.05
Solubility in Alc. - ~ s 5,07 5.12
Ash 0.42 0.26 0.37 0.33 0.43
Holocellulose 78.51 83.08 77.84 73.66 73.73
Cellulose 56.01 69.19 62.98 £8.36 58.18
Lignin 29.98 26.01 27.59 07.75 26.60
Pentosan 19.35 18.55 19.50 17.04 17.156
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Table 6. Pulping data for kraft pulping from FEucalyptus camaldulensis Dehnh.

(Pulping condition : sulfidity 25%, liguid to wood ratio 4 : 1, time to

temperature 1 hr, maximum temperature 170 c)

Age

3 years 5 years 6 years 10 years | 15 years
Pulping
Process Sulfate Sulfate Sulfate Sulfate Sulfate
Active alkali (%) 12 14 14 16 16
Total time (hrs.) 3 3 3 3 3
Screened pulp vield (%) £1.80 46.31 45.16 43.62 45.51
Screening (%) 0.40 0.38 0.98 0.18 0.02
Kappa number D872 6.563 20.31 24,97 20.40

Constant cenditions : Sulfidity 25 %

Liquid to wood ratio 411

Maximum temperature 170°C

P v = ] P=] o
mmwu‘lﬂmummmmzm‘a‘ﬂ@]ﬂmqa
@ =] e w ooy 2
snutimdlszmasagiulamanaldaae

A A 1

LNBWI1IUR198Y Kappa number
e =2 i o A Apw
FILERNI DI AN 48 LU TRLED N b

- 1 by ar ﬂ e, =

1uweanang mmmm%lmsmummsa
2 a ° é‘l = (-7
A gusou wWnussen Wanma e

2 =) as = =]
T.m“l,ugmﬁﬂmﬂ MUBYLIUTS 87 & 1

' A A = =
Wﬂﬂm?ﬁ’lﬁ‘zﬂ TN 2 Y U el
4

=| ) o a
@oy LUAZ m U WA

WINENAAALTINADNTON L

= a 2 ) ar ~
ﬁﬂﬂmwﬁwﬁ@'}‘lN%ﬂWﬂﬂmﬁ ﬂ']ﬁxl'lﬂﬂ”hﬂu“ﬁﬁ

‘Lumagmmmm‘nm?ﬂmn‘lmw 15370
=Y 1 I3 b o @
nananas lunsenunsguna W dmTy
& = p v e a e =
LEIBLAY Imlu%maﬂmm MABMAUTS
= ] 2-
0w, @ UGS Y U ADUIWILEY
1 i a & =
AL dTeINeHAN I RED  UTWINENT
Acdg 2 A = @
AN Wee Kappa number LWBLMELNL

Py =
”meg so WO o 1

= £
AdaIYAtaNTanTEAIY
=] w o o =
MnAYIFANEanEmstEwlaly e
1 mwmmﬂm%mmﬂ 0 AAONLE-

= = o o o
il m}mmm‘mmx ﬂﬂﬂﬂﬂﬁﬂ%ﬂﬂﬂ?&’-




d
NTAIUETAT b €ed—cmbd (bZmo)

1 =Y T C—g
M panInasadnee N e ey

L ﬁzmmmmmmm,v sanaln 19

et Toataszaula  asnaai

ﬂ(\nﬂx
iM‘]H WNINARa LA
9

o ala ¢ A
URNUGNTINENT WD

AU INA TBIAIUDIU TN ADLLTING
(Tensile strength) TInu Nz (Bursting
strength) Lliagﬂﬁﬂﬂ (Tearing stren glh)
WRsATINMIUMRABENI NN L9a (Folding
endurance) Li{uﬂ”u

M3 NASBLUAS: SN LAY A NG A

a s
SEUMNITNINTTUIBS TAPPI (Tech-

429

niczl Association of the Pulp and Paper
Tndustry)  lastindedaoan 15 ann
ﬂ pHitabial °a“, FI mill 9w lamm Degree of

Freeness 1INABINTS 17 WTLHWAe-

~ I~ H 2o
g0 (Handsheet) tnuuannesaulaly

2 - ° #
NOINIUAND UV ot 9 UELAINT U
ar  ae € =t % ¢5 =} i'-'T s
HUWNT ol LUULINT be TANILLAD
- e e
an Wamanyeians (Bnghmess)
[T |

LRSNARDUANN awmmm PINANIINA-

saulhTainal 81uA M Freeness 407

SR Wand b lumTNn o

Table 7. Kraft pulp properties of Eucalypius cemealdulensis Dehnh,

Properties 3 years | & years | © years | 10 years | 15 years
Freeeness, "ot 40 40 40 40 40
Brightness, % 150 22.8 24.3 24.0 17.5 18.5
Density, g/cm3 0.75 0.70 0.70 0.60 0.68
Breaking length, m 6,910 7,100 6,850 6,120 6,850
Burst Factor 71.52 65.50 53.50 52.00 80.50
Tear Factor 104.00 | 94.00 86.00 | 110.50 85.00
Folding Endurance (1kg) 9,731 1,200 | 1,200 580 980
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Table 8. The comparsion of pulp properties from Eucalyptus camaldulensis (at

3, 5, 6, 10, 15 years old) with Thai Industrial Standard Paper.

Properties ) ) Internal )
Basis Bursting ) Tensile '
! tearing Folding
Weight | strength ) strength
2 . |resistance endurance
(g/m") (kPa) (kN/m)
Paper (mN)
Single wall bag paper 70 120 500 - e
@ | multiwall bag paper 70 - not exceed{ 1.85 -
£ 8286
B
S | Printing paperboard 180 363 - — e
s
w2
.g Printing paper 70 68.7 - — —
@
=
e
= i B i
.—.| Writing paper 70 68.7 - - =
9+
&=
Cover paper 100 o - - 50
3 years 70 488 792 5.36 2,731
5 years 72 461 662 5.50 1,200
5]
é? G years 70 400 5890 5.00 1,200
10 years 71 361 767 4.70 980
15 years 72 424 596 5.50 580
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