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'~RJVOKD 

!hi. ama1 iI .. iDly illhad14 to provide 1l1foraUolI to tree p1alltaUoII p1&llll ... 
wlao ve 1nt .. ett14 111 the pQ].piq aDd pap .. -.killg oharaot .. 1IUol of the Ipeo1. 0011114 .. 14 
fflf plaat1l1g. IftII ohlraot .. 1aU08 VlZ'y 1000.bat with srorih ooll4iUOIII aDd lie If the ue. 
aDd the va1u. Il-ytll ill the data abe.s a1vall ref .. to a Ipeoif10 ...,le of wood. trOll a 
.peoit10 plallt&Uon. !he 00D01uaiolll drawn ill the hxt trOll the data abuts pmotain to 
th.e ...,1.. fte r-.4 .. Ihoul4 aooordillg1y bllZ' ill Iliad tbat ...,1. trOll plantaUolII 
with 41tt .. eDt lI'orih ooll4iUolII My exhibit 4iU .. illg ohlraot .. 1aUOI, u ,,14IJ1014 
rep_ttd.l1 trOll the data abut. tflf sOlIe SpeciE. 
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!b. prM ••• 111111 of "PIUpil11 .114 PaP...u1ll ProperiiM of Jut-tk'wil11 
nutatia IIoocl IplOiM" baa b •• bued. Oil tile work oanied. _ lIIl4 ... o.Dtraot uar4ed. 

to til. PiJlllilll I'Illp a4 Pap .. IMIU'OIl lJIIUtuh ill H.1I1D1d., PiDlaDd., no 4.1.h4 til. 
tuk of oClllpllaUOJl a4 tvaluUol1 of till data to lk'. JIto1mo LIDIlb .. , aDd. 11'. AIR ... YlrIl1. 
UIIII till nau of tbat IDaUt1ltl. 
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1. 1I1'IOmC'l'IO. 

1.1 UCICllOUlD IJlI'(IUIA'1'IOI 

'!h. illtaraUon pr.llrtlll in thi. YOlu. i. buill aiDl, on available data Pllbliulll 
bnvtlll .Jul11912 ad hD. 1918. In Id41Uon, oll'tain ref ..... whioh .... DOt availUlt 
at the U .. of prtplfttion of the tint Yolu. ot thil book in 1914 (21) lI&y. b .. n illDl1l4l1l 
h .... 

'fbi data Ih.nl gin illtorsUon on onl ar lev ... l Allpl. of .ood tar 1&011 IpI01 •• 
In the laU .. aue, the data tar e&Oh ....,le arl pr.luhd lepIZ'&te11 on the .... data Ih .. 
tar oC*p&r1l0n. '!h. buio 1Dtar.Uon giYeD 1n the data un" 11 dividlll into thr .. .aU 
partl. 

a) ar1gin ot .ood luple 111011l4iag "', .heD kDovD, &lid. ~ IPIOW ooD4iUOIIIj 

b) .004 oblr&ot .. ilUol of II&IIpll. ~I iDOlwl.1 bu10 dlDlit1, t1br.4iMuiOlll 
aDd. oh-.1o&l ohar&ct .. ieUolj 

0) pulpiag aDd papll9lld.ag oAaraot .. ieUol of the .ood Allpll. 'fbil...,. 1D011l41 a 
raagl of OODdiUOIII applied 1n thl ..... prOO.1 ... 111 .. thl oarrll))Qll4iJlr rup 
of prop.'U. of thl pulps aDd/ar diff .. iIR t1P. of prOC.I. applilll. 

In &d4iUon to th .. 1 data Ihlete .hioh rllate to onl ref .... 1 1&011, aD 1Rl1l&tion of 
each 1p10111 lI&e bleD 111011l4ed in thl fara of a e~1 buill on thl 111t .... Uon giYeD iD thl 
data 1h,,1 on tbat eplO1 .. &I .111 &I &d.diUoJl&l 1l1far .. Uon obta1nlll. SoIII pj,4tliD. arl 
allo giYeD .. repril UPlI'illlDl .ith r.ptOt to plaDtaUoDl &lid. aooliaUI&Uon of thl 
1]110111 1n diff .. 1Ilt part. ot thl .arld. 

'!bl e~ far I&Oh I]llOi" ehOIfI thl ref .. .., .. flo_ whioh thl iIIt .... Uon lI&e bl. 
obtaiDlIl ... "Pl&Dt&t10n ap .. 1IDOI" &.114, 1n a f_ au", ... "Pulpiag oblr&ot .. 1n1ol". 
'fbI ref .. lDO .. far "Voo4 oblraot .. 1nioB" &lid. thl .. in refll'''. far "Pulpiag olIaraot .. 1n1o" 
arl giYeD on thl rlllftolR data Ih"e. 

'!bl defiDiUOIII of thl t .... uaed arl giYeD 1n AppIDd.1lt II &lid. a lin of thl IPlOill 
illDbl4l1l 11 IiYID 1n AppeDd.ilt Ill. 
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2. ImRPftIl'AfIOI at THI Dlf' SBIIIl'S 

2.1 COIP_ISIOI OJ PULPIIG m PAP!IUI.W:1Rl Ill'!" 

,lthoqh the d. .. IrIIIi.UODI ot buio d.a.tt" tibrl IlialDliODI &D4 ahEOIl 
oblZ'_ .. in101 of wood. &1" fairl, nraiptt'orvard. &D4 I' .. o.bl, .111 ItuclaNbed. 10 
tbat -.lUll oIRained in diff .. em lab01'&tOl'iea &1'1 oOlllpU'able, thi8 11 DOi; 10 .hlll it 00II11 

to d. .... II1I1&Uon of the papllrllBitiug cha.l'aot .. isU08 of pulp8. In apite ot the It&Ddard.i ... 
Uon WOI'k whioh has b.en 08ZTied out in thia ti.ld., th .. e ahU I'lII&iDB oouid. .. able 
dilOl'ep&IlO' in nl'qIrt propart, valull. '!'hI I' .. on tOl' thil il buiOl11, that thl nl'lDgth 
propartill of a t.t ah.et ot pulp d.epllld, to a great ext.nt, OD the tl'eatmente IiYIIl to the 
pulp befOl" the aotual d.et .. lI1l1&tion of a oartain nl'lDgth value i. 08ZTied. out, U .111 U 

OD thl atli08ph"io ooD41UoDi in the 1'00II .h ... thl d.et .. mi.Uon i8 -.cJ.e. .. I'eprd.a thl 
laU .. , tbl'lI atl108ph .. 10 ooD4iUoDB &1'1 ued. in the pulp and pap .. ill4U1tl'7I thl t.o lIOn 
oa.on &1'1 23'1e &114 ~ RH (1'IlaUv. bumidit,) in CaII&da and the USA aad. 200e and 65~ RH 1a 
a.trali&, bopi &D4 •• z.J.and.. In oOUlltl'iee lik. lDd.1a thl coD4iUODI &1'1 27°e aD4 
6~ D. In oth .. OourRl'ill the atalldard.a VU', with OD. ot the three leta of ooD4itiou 
bl1ug ueel.. 

.. I'.,u thl pretl'eatmem of the pulp priOl' to t.tiug, the fact0l'8 .hioh atteot thl 
I'enlta &1" U tollowsl 

a) '!'h. equip.em UBld. tOl' refilling &114/01' beaUug of the pulp; 

b) Th. frlenlll ot the pulp an .. I'etiniug and/OI' beaUug, "lIeed lith .. in 
CUld1aD standard. Preenll8 (Car) 01' Sohopp .. Rilll .. (sa) unita; 

0) Th. equiptlent used tOl' _iug thl ahllt ot pap .. tOl' teniug; 

4) '!bl anent of preasiug of the .et sh ... priOl' to 4I'yiug &D4 also &Afoilllt wbat 
8111'taol the oen baa b.en prllled; 

.) '!b • ..., ot cll'Jiug ot the sh.ets ancI. also to wbat anem 8h1'iu.,. ot the Ihl" 
hal blll1 allowed 01' prlV'ented cl.llriug clJ7iug; 

f) '!b. gr-c' (buis •• ipt) of the Ihens used tOl' hltiug; 

g) '!'h. gr....,. used. in the oaloulatiOD ot atl'lD&ht propartiea (ovea-c1r7 01' u 
001141 Uone4); 

h) Th. typ. ot equip •• nt used. tar the 4et .. mination. 

Sweral let8 ot ooabinatiODl ot thea. OI'itioal tactOl'I &1" in Ull in diff .. ent 
oClllJlboia &114 labOl'atOl'ill alll thil is the _in I'ealon tOl' thl d.ilCI'Ip&IIOY of thl I'enlta 
of nl'eagth tllUug • 

.. I'tpI'd.a the actual stl'qth tlBUug, OlIO. the ooD4iUoDi tOl' b.tiug aD4 Ihl" 
..tiug have bien let U •• 11 aB the atllOlph .. io OoD41tiODl, 'W1 ... still I'~DI thl VU'iati.OA 
du. to d.iff .. 1I1t it .. of equip.erR tOl' hstiug, bin thil is of miaGl' illpori&DD1 in thil 
oolltc. 
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11 il !!1.4es1 fro! 1hl 'PI 1h11 u rw41'hl nrW WOR.,U. sivID ill 1h1 
e111' U",I, 110 4ir101 OC!!PFilOD 0lIl bl .1 of 1hl valu. rlported. b, 41tt.,., 101lI'011 
u4 0_14.,,1101 bu 10 bl liv .. 10 1hl iDtlulDDe OD thl rllUl11 b, 1hl tactara MJLt1C11l84 
,",I, 

III ar4 .. 10 tacl1itate WIilIrnaadiDg of 1he r88ul11 liVID iD 1he da1a ahlftl, &Il 

wal\l&11OD bu bt8D .. of aoh Ipeai. 1n thl tl1l'ii of a I1IDBIZ7 wh,,1 a «1DC'&l raU. 
11 11184, wi1h wardillP likl "will .. aVIr&!I", "«004" aDd. 'UOlnat", 'nI.1 raUIIP ret .. 
ODlJ 10 IIu'dIfoocIa aDd. Botiwoo4l BlpU'atel,. 'nil bub tar 1hl oa.parilon 11 &Il "avtra«t" 
palp of , oo.IC'01al poad.l, trOll tith .. barcbr004 ar aotiwood., of whiGh" .. 1;rp1 1hl Ip101 • 
., bl, Ullfar1wa1el" iDCluaiOD of ref .. 11ID1 da1a tar 1hil oa.par11QD ouut bl liv., u 
1h'1 WCNl4 iDwi1abl, 181410 II1IU11d. .. nudi. 411110 1he r .. oBl liVID iD 910111D 2.1, 

'nit 00llDl1l110D1 arrivell a1 iD 1hl .... 1,.1101 of ~hl r.ults appll onl, to ~hl .111 
far wh1Gh da1a havl bl .. civ'" I~ il poaaible 1ba1 oth .. 11004 aupla of thl .... IplOi. 
wal4 1814 10 oth .. oOllOll1iCllll, !luI 10 d.iU .. IIICI in I_ Cl'ilin, U Win u 1011 ud. 
011.110 oollll111oDl, 'nil III of 1he 1r .. allO tuMl aD iDfluIIICI 8D ~he raul11. 
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11141,.,111 to thl 111ade ott the IIOMh ClOUt ot Aubalia, thil Ipeo1. crow tut 
011 poor 10UI. It hal blm u14 1Il00.1tul.11 011 ItMp Ilopu to ohlat loil 11'01101. fbi 
Ipl01. hal blm iIltrodll.o14 111 flDIII1ia, Illdia, 111401l.1a ael .l&1l1a. '1\1 pr.mt ...,11 
rapr.mta 10 1ar olel tre. t1'Ol a plataUoll ill Papua I. Guilla. 

leterlllo.1 21, 22, 56 

!hI elm1 t1 ot thl woel 11 vi thill thl ruge aftl'lle to hl,rd1lO0B lID other data 011 
1IOoel ohal'&OttrilUOI art giVID tor the pr.ut luple. 

Pulp1a« obaraoterilt101 

Sulphate pulp1111 ot thl vooel givu pulp ill high 71tlel "Ill wm oookecl to tair17 low 
1'IIicluJ. lipill oolltmb. '1\e KOoel Itl'lllgth "luu ot thl UIIblaohtcl pulp oo1'l'llpoDcl to 
thall ot poplar lulphatt pulp &Del thl lupll ub1bi tl .oh bitter OharaotlrilUOI thlll tlIoII 
ot thl auple retllTecl to ill thl prmoUi 'fOlual (25). 



SOi_tino __ I Acaoia aurioulaetormis C~ DaIIIe, 

Country. Papua B_ Guinea 

Wood aaaple oharacteristics 

Wood 1I!IIJ)1e origin. Suple tro. plUltaUODB at BaiD1ik, 
East Sepik Distriot. 
10 ,-ears old, lI1x1;ure of three bu. tt 
logs 

Df!!itl and tibre oharacteristios, 

Bu1c 4 .. it7, q/a3 497 
J'ibre l~b,,.. z) 
1'1 bre wi4tb, pa 
Vall tbiolmes', JIll 
LUMIl wi4tll, ,.. 

Lenc'b/wi4th ratio 
RuDkel ratio 
l1ezibilli7 ratio 

AcIdi 'Ucmal iDf'OzwatiOD' 

z) 1000,... 1. 

Cbemical characteristics. 

Ext racti Yes, 1> 
Bt;ber 
.ethanol 
Bthanol-benzene 

SolubUU7, 1> 
in vater 
in 1 1> Baal 

Asb, 1> 
Lignin, 1> 
Bolocellulose, 1> 
Cros_Bevan oellulose, ~ 
PeDt088llS, ~ 

Additional information. 

RetelWlOe. 

56 

C» 
I 



UDb1eaohe4 
prooe •• 
Ch.m.oal oonBWap'tion, .,. 
Kappa IIWIber 
fielcl (UDscreenecl), .,. 
Soreeniace, .,. 

Brigh1;n ••• 

B_t.r or refiner 
F:.een ••• 
'reDaile incle:z:, • mIg 
BuNt incle:z:, kPa m2/g 
T_r incle:z:, lIB' m2/g 

l!leaoh.cl 

Sequence 
Chemical consuaption, .,. 
Yie1cl on bleaching, .,. 
To1;al 71e1cl, .,. 

Briptn ••• 

B_ter or refiner 
Freen ••• 
"8I1IIil. incle:z:, • a/g 
Buret incle:z:, kPa .'2/g 
Tear incl.:z:, ... 2/g 

~cI4i tiona1 in1'oraatiODt 

PulpiDg IIDcl papemaking charachri .. UOB 

Sulphate 

13.0 "20 
17.4 
54.9 
0.2 

PPI 
300 CSlI' 
100 (appro:z:.) 

12 (appro:z:.) \D 

I 
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'1'b1. 'p.01. 11 Dat1" to tOut&'-v.t Autral1a, ud U 1. OI1l.thattd m_1vtlJ 
tltO 111 Atrica, ID41a ud I .. Z.lud beoaua. ot U. 'bark, vh10h 11l1da a po4 taaDiJII 
.,_t. 'lb. PI'.tDt llIIIpll, 9.. 14 lta.t1 oU, 1'1p~.b a tn. di ... ttl' ot 200 _ u4 a 
tNt ht1,ht ot D-.I'17 20 .. 

R. fertllo.l. 21, 34 

'!'h. atdiu-4 ... 1I00d baa "fIf'1 .hon tibl'. ud a "117 10v OODt.t ot lipiD. !'a. 
mraoU". OODt.t 11 ta11'1, hip. 

'!'h. wood 1 .... 11, oooked b7 the IUlpbate-pl'Oo., to a lappa II1IIIbv 00.011 tor 
hardwood pulpl b7 appl1cat10D or a I'tUODabl. oharrt ot oheoal... Th. pulp 11114 1 • .,.., 
hip 111 OODltqUtDO. ot the 10v lipiD OODttDt ot the 1111 titl woo4. 'lb. Itl'tll&ih ot the 
b1.ohtd pulp 1. 111 the l'Up DOl'Ml tor poplar IUl.phatt pulP. 



SCientifio..... ,,*oia deou.rreraa C~D lIUle. Ore __ tUe 

COUlltZ71 B. ZMl.&D4 

Wood ..-pIe oharacteristics 

Wood. .. le oriplll Suple fro. the 'lbkoroa cl1striot 
9-14 7e&l'1J old 
5 tre .. , .eaD height 19.3 a, ... eli... 227 • (breast height) 

''!Iity an4 fibre oharacteristios. 

Jaeic 48DAt7, q/.3 457 
I'1bre leacth,,. x) 860 
Pibre Width, ,. 
Wall thlo1me .. ,,. 
LU8Il Width,,. 

Length/width ratio 
BuDkel ratio 
Ple:r;1bllit7 ratio 

.lddi UODal i.IltOzwatiODI 

x) 1000,.. 1. 

Ch-.1cal cba~cteristio.1 

BJetracti we, ~ 
Bther 
.ethanol 
~baDol-beas_e 3.5 

Solubilit7, ~ 
in water 4.6 (hot) 
in 1 ~ BaCH 19.0 

A.eh, ~ 
Lipin, ~ 1..9.7 
Rolocellulose, ~ 
CroBe-Bevan oellulo.e, ~ 
pentoun., ~ 

A.dditional iDforaa~ion. 

hfelWlOe. 

34 

... 
N 
I 



UD'bleaobe4 

PI'OOe •• 
Ch-.1oal 00Il.-pt1011, ~ 
kppa nu.'ber 
neld (lUlaoreened), ~ 
SOl'Hllinp, ~ 

Brip'tD ... 

Beat.r or re1"lner 
PRee. 
T8IlIIne indo, 1f ./g 
Bunt lndex, kPa ,i2/g 
Tear lndo, .. m2/g 

Bleach.1I 

Sequ4lllOe 
Chellioal conllllllptlon, ~ 
neld CD bleaChing, ~ 
'fotal 7ield, ~ 

Bri&btn... (ELrepho) 

Beater or re1"lner 
P~e •• 
" .... n. 1Ddo, • • /e 
Buret indo, lIP •• 'J.{g 
T_r lndex, ... m2/g 

AdA1 UOII&l inf'onaUCDI 

PulpiDg aDIl papeNak1ng obarachri.Uo. 

Sulpbate 
15.0 Ba~ (oharge) 
18.7-21;1 
55.9-56.6 

D Elm 
c 

89·8-90.8 

Leapen 
350 CSP 

97 
6.6 
10.0 

428 CSP 
90 
6.0 
9.6 

-"" I 



SOieDtitio naa8, Acaoia deourreaa 

Wood. .. 18 orie 

Degpitl and f1bre oharacteristios, 

Bu1c cler.ud. t,.. kc/-3 
Pin. leagUl.,. x) 
Plbra wi4th. ,. 
Vall thiatra. ... ,. 
JiaeIl wi4th.,.. 

Leagthjw1dth ratio 
Jbmkel ratio 
JIlu1bilit,. ratio 

.lddi Ucmal iDtOzwatiOll' 

x) 1000,.. 1. 

Co.-on !IUIe, 

Countr,yl India 

Wood ..-pIe oharacteristics 

Chemical characteristios, 

Ext racti vee, ~ 
Ether 
.ethanol 
Ethanol-b8llseDe 

solubilit7. ~ 
in water 
in 1 ~ Baal 

.A.sh, ~ 
Lignin, ~ 
Bolocellulose. ~ 
Crose--BeVlll1 oellulose, ~ 
Pentoeans, ~ 

Additional information, 

BetelW1Oe, 

40 

..: , 



PulpiDg aDd papemak1ng ob&~ter1.1;io. 

UDbleaohe4 

PI'OO ••• Sulphate 
Cba10al 001l.1_pUOn, ~ 
Kappa D1IIIber 20 
neld. (lIDlICreened), ~ 
SOI'HlliDg8, ~ 

57.4 

Br1ptne •• 

Beater or refiner 
.n.e .. 
TeIUIUe iDd.u:, If .'g 
Buret 1nclez, kPa m /g 
Tear iDd.ez, ... 2/g ... 

VI 

Bleached. 
I 

Sequenoe 
Cbellioal con8llllJl1;1on, ", Cl 
neld. OD bleachiDg, ", 
Total 7ield., ~ 

12,9 

Brisbtne •• 75 

Beater or ref'1ner 
.re.e •• 
'1' ... 11e 1Dd.u:, •• 'g 54,2 
Buret 1nd.ez, kPa m 19 4,4 
Tear ind.ez, all' .2/g 6,8 

AMi tioaal 1Df'ozwaUonl 





PlaDtation experienoe 
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lcacia 1011illi. 

(Black Wattle) 

IDdigenous to ao1Rh-weat Australia. It is considered to yield the best tanning agent 
of all the lcacia spp. It has been planted extensively because of its tanbark in lustra1ia, 
New Zealand, lfrioa mi India. 'nte wood has been widely used in South lfrioa mi lustral1&. 
i!le present sample from New Zealand. was taken from 16 year old tr"s of about 200 II1II in 
diameter. 

Referennell 21, 34 

Wood characteristios 

i!lis highoodensity wood contains very short fibres and the lignin oontent is low. 

Pulping oharacteristios 

In acoordance with the very low lignin content of the wood, it is eaBily pulped in 
the sulphate process and the pulp yield is very high at a low K'appa nlll'ber. i!le brigbtD •• 
attained by a fOUJI-stage bleaching sequenoe 1& extremely high. 'nte strength oharaoteri,Uol 
ruemble those of a beech sulphate pulp. 



SOleDtifio na.el Aoao1a mollissi .. 

Voo4 !!!III)le OripDI 

Sample from the TbkDroa district 
16 years old 
5 trees, mean height 19.9 m, 
mean d1am. 218 DID (breast height) 

D!D!itl and tibre oharacteristicss 

Buic deui t7, qtal 593 
J'ibre l-.tb,,. x) 880 
Pibre width, ,. 
vall thiokD ••• ,,. 
LUMIl width, ,. 

Leacth/width ratio 
IuDltti ratio 
J1exibilit7 ratio 

Add! tlcmal iIltomaUon. 

x) 1000,..,. 

Co.cm DaIle. Blaok watUe 

Countrys lew Zealand 

Wood ..-ple characteristics 

Chemical cba~cteristicsi 

Ext ract i Yell, ~ 
Bther 
.ethanol 
Ethano l-ban sene 3.3 

Sol ubil it)", ~ 
in water 
in 1 fa II'aaI 

Ash, ~ 

4.2 (hot) 
18.1 

Lignin, fa 18.1 
RoloceUuloee, ~ 
Croell-Bevan oellulose, fa 
Pento88fts, fa 

Addi tional intonaticns 

Retereno.1 34 

• ... 
(X) 

I 



UDbl eaobecl 

Pl'OOe •• 
Cbemoal conewaption, .,. 
Kappa nwaber 
Yield (UDlICreened.), .,. 
Screen1nge, .,. 

Brigbtne •• 

B .. ter or refiner 
PRaDe .. 
TeueUe indes, Ji a/g 
Buret illdes, IIPa m2/g 
T .. r in\les, .. m2/ g 

Bleached 

Sequence 
CbeJDical conllWlption, .,. 
Yield on bleaching, .,. 
Total ~eld, .,. 

Brightne.. (Elrepho) 

B .. ter or ref'iner 
Preene •• 
'I'eneUe indes, • a/g 
Buret In\les, lIP •• "2/g 
Tear iDdes, Iff .,2/g 

Additional inf'omaUon: 

PUlping and papermaking cba~cteri.tic. 

Sulphate 
15 Na20 (oharge) 
18.7 
57.9 

D EHD 
c 

90.0 -91. 1 
La.mpen 
350 CSF 
77 
4.6 
9.3 

432 CSF 
61 
3.2 
8.4 

~ 
I 





P1IIltaUoll uper1t1lO. 
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Alblllia faloata 

(8111' Albllia faloawia) 

1ftI.1I trtl 11 planted. for lbIde to ooff .. 1114 tea plantaUOIll throupcnn the Jar lilt. 
Oron rap14lJ IVIIl ill iIIponr1ahed. 11011. D1auten up to 170 • have beID obta1lle4 at 10. 

UOIll of 3,..... It 11 Il'01IIl for pulpllOOCl ill 1ala1llia 1114 ill the Philippill ... 

R.ferlllO.11 21, 22 

'!'he wood dtnlity 1s very low IZI4 the f1bre llllflh 11 Ihort to aft1'lgl for hardwoodl. 
10 oh.1oal oharaotl1'1IUoi 11'1 giV8ll. 

Pulpip« oblnotl1'1IUoi 

'!'h. wood 11 ... 111 oooiald by the sulphate prooHI to relaUvely low lappa 1l1llberl 'b7 
epp11oaUoll of rtalOnable qUIDUUH of ohlllioals. 'Dl. UIIbl..ah1d pulp yi.14 1s hiP IDI1 
it 1II41oat .. that the iIl1U.l 11snill OOIltlllt of the wood _terial 1s love 1ftI.. pulp Iv.pt 
OOIlp&l'lI well vi til poplar &lid e~ sulphate pulpl. '!'he lOll ill nrtDgth 011 bleaohlDc 
hal bMD oolll14erable, but III be dill to the bleaoh1Dg oolld1UOIlI applied. 



SOientifio aa.ea 

llood !!!!ple oripDa 

Albi.ia faloataria 
(Albi •• ia falcata) 

Brown River li'oreat station, Port Moresby 
1 ,.ars old, ~t log of cne tree 

R!D!itl and fibre oharacteristios. 

Buic deu1t7, qfal 238 
Pibre lengUl,,. z) 
Pibn width, 1'8 
Vall thiolmeu,,.. 
La. width, ,.. 

Leac\h/vidth raUo 
Jbmkel ratio 
rlez1bilit7 ratio 

AcWi Ucmal ~olWaUODa 

xl 1000". - 1. 

Co...on DaIIel Ito bccan &aU 

COuntryl Pap\B Hew Guinea 

Wood sample characteristics 

Chemical cha~cteristics. 

Brlractives, 1> 
Ether 
.ethanol 
EthaDol-benzene 

Solubility, 1> 
in vater 
in 1 1> Weal 

Aah, 1> 
Lignin, 1> 
BoloceUulose, 1> 
Cro.~evan oellulo.e, 1> 
PeatoBall., 1> 

Additional informations 

Refenneea 56 

N 
N 

I 



'OIlbIMObe4 

Process 
Chemcal OOnsullpUon, ~ 
Kappa II1mber 
Yield (UDIICreened), ~ 
Screen1np, ~ 

Brightness 

Beater or refiner 
" .. eness 
Tensile index, Jl _/g 
Buret iDdex, kPa m2/g 
Tear index, lIB' m2/g 

Bleached 

Seqa.ence 
Chelllical conBUllp'tion, ~ 
neld on bleacbillg, ~ 
Total 7ield, ~ 

Brip.tn •• s 

Beater or ref'iner 
Preeness 
'1'8I\8ile inde:E, • _/~ 
Burri indu, kP •• '2jg 
Tear index, .. _2/g 

Additional 1nfor.at10nl 

Pulpillg UI4 papenaakillg characteririics 

Sulphate 
13.0 H~O 
17.9 
54.9 
0.4 

PFI 
300 CSP 
100 (approx.) 

9 (approx.) C3 
I 



SOlenUric __ I .llb1sia fB.loata (1..) Back COalOll DaIIel WollCoan au Reference, 10 

Countryl Philippines 

Wood sample oharacteristics 

Wood. ... Dle one Chemical cba~cteristicsi 

Ext ract i vee, f" 
Ether 
.ethanol 
Ethulol-benzene 

Solubilit,y, f" 
in water 

p!!!ltZ and fibre characteristioSI in 1 f" Baal 
~ 

Baaic cleui t,y, qJa3 
Ash, ~ fibre l-ath,,. z) 1 100 
Lipin, ~ 

fibre widtb, ~ 24 Rolocellulose, f" Wall thiokM ,,. 3.5 
Crosa-1levan oellulo.e, f" L-. widtb, ,.. 17 
Peato88l'ls, ~ 

Lenstb/Wldtb ratio 46 
Jbmtel ratio 0.41 
Jias1bl1it,y ratio 0.71 

Add.1 Uaaal. 1IIf'omaUOIl, Additional iDfo~tionl 
R8IId.,y for barnst at 10 ;rea;ra. Crows rapld 17 even on 
iIIpoftrished soil. At 3 years: Dill 176 II1II and height 16 ID. 
z} 1000,. _ 1_ 



PulpiDg aDd papenalclng characteri.'Uo. 

Upbl eacbecl 

PI'OO ••• 
Ch..s.cal ooll.waptlon, 1-
bPJla nu.ber Permanganate no. 

Sulphate (170°C, Bulf1dlty 25.5~, 15.6~ act. al .. ) 
88.6 based on chem. aharged 
10.9 

n.ld (1IIl8Creened), 1-
Soreen!Dg8, ~ 

Briptn ••• 

B_t.r or refiner 
" .. eIle. 
TeDBile iDdez, Jr a/g 
Bunt lDdez, IIPa m2/g 
T_r lndez, lIB m2/g 

Bleach.d. 
Sequ8DCe 
Chellical ccm..-ptlCD, 1-
neld CD bleaohiDg, ~ 
Total 7i.ld., ~ 

Brishtn •• 8 

B_ter or ret'lner 
"Nelle •• 
., .... U. indu, • a/g 
BurIrt lndu, lIP •• '2.7g 
Tear indu, .. a 2/g 

.lddi tioaal inf'OJ'lla'UODI 

53.8 
0.0 

Valley 
500 
90.5 
5.45 
7.6 

CER 
5.5 as C l-oharge 

93.3 

77.5 
Valley 

500 
71.0 
3.85 
5.7 

~ 
I 
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AmIona serio .. 
(Arati01lll) 

Armona 11 sparingly represented in Asia and Afrioa, but; it 11 generously diltributed 
with about 100 specie. in tropioal Amerioa, Plorida, the We.t Indies, Muico, IUId tropical 
IUId subtropioal South America. 'lbe tree. are chiefly val1&ble for their edible fruita. 
'lbe growth rate 11 unlcnovn. 

RetRIIIC": 32, 58 

Wood oharaoteriatio. 

'lbe basio denBity of the wood ia normal, IUId the fibrea IZ'e fairly 10111 for a short 
hlN1IOod (1.5 DIll), relatively broad and have a fairly thick wall. 

Pulpigg characteristioa 

'ftIe sulphate pulp yield obtained is low, probably due to the heavy oh.ioal oharge 
applied. 'lbe atrlllB1ih oharacter1ltioa of the pulp are very good and oompare well with 
e\l)alJpt and birch aulphate pulpal 



SOl_uno .... , .&IInODa serieeae C~"'I hatieWD R.t • ...., •• 32 I 
CO\ll1tl'71 Brasil 

Wood ..-pl. oharacteri.tie. 

Wood ....,1. Oftpa Ch.-1cal cba~.ri.tie •• 

Extraoti vee. ~ 
Sample from the Eeoola Superior de Plorestas in Viscosa, Bth.r 
Minaa Gerais State .ethanol 

BtbaDol-~.ene 

solubilit7. ~ 
in _ter 

D!alitl and tibre abazact.riatio •• in 1 ~ Waal 
~ 
I 

1 .. 10 d'-'t7, kala3 5~0 Aa. ~ I I'1bre l-c'll,,. z) I 530 Lipin. ~ 
I I'1b" width, ,. 29.9 Rolocel1ulo.e, ~ vall thiolale .. ,,. 4.8 Cro • ...a.van o.llulo •• , ~ I 

r.-- width, ,. 20.3 P.to ... , ~ I 

Leacth/vidth raUo I 
Runkel. raUo 0.47 

I P1ez1bilit7 ratio 0.66 

AMi Uaaal illt'oJW.1ioo. Additional intoJW.tionl I 

Inoludes an anatomioal desoription. 

z) 1000,.. ,. 



'ODblNOhecl 

PI'DO ••• 
Ch..u.oal OOIlIlWlPUoa, ~ 
Kappa muaber x} 
n.ld (UJUICreened), ~ 
Sol'Mlliage, ~ 

Briptll.s. 

B_ter or refiner 
J':.. ..... 
Tensile indes, Jr _/g 
Buret indes, kPa ra2/g 
T_r indes, ... a 2/g 

Bleached 

Sequ.ace 
Cheaioal oonswlptioa, ~ 
Yield on bleaohing, ~ 
Total 7ield, ~ 

Briptlle •• 

B_ter or refiner 
Preen_.11 
'I' .. 11e irides, • -/tJ. 
Bunrt illdes, kPa ra'2/g 
Tear indes, .. a 2/g 

Addi tional int'o~tioa, 

Pulping and papermaking characteristios 

Sulphate 
25.0 Na20 (charge) 
12.1 
42.3 
0.5 

350 CSF 
147 

7.8 
10.3 

x) Permanganate Number 

~ 
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Anthooepba1va oadamba 
(Syn. Anthocepha1111 ohin8118ia) 

Ind1genoua to India, Burma and Sri 1Glca. 'l'h1a fut groriDg tree gl'OIII on &111lri1ll 
along rivtl'8. 'l'he growth reported in the Philippines is 36 m3jba.a at a rotaUon of 3 ~. 
The aup1es referred to here are from the Philippines, North Borneo IZIIl Avatralia. 

RefsreDCe.: 14, 19, 21, 22, 41, 70 

WOod oharaoteri.tios 

lft1e 11004 d8118it1is medilJD or low and the fibre length is above averap for hlU'dwood •• 
110 data on the 11gn1n content are available, but previous information (25) indicate. that 
the 11p1n content ma1 be low. 

Pulpigr oharacteristios 

lft1e 11004 is easily oooked in the sulphate prooess with a low charge of alkali. 'l'he 
reaulUng pulp is of average yield with strength oharacteristics corresponding to those of 
beech or poplar pulp. The bleaching response is good and the loss of strength during bleach­
ing i. minimal. The 11004 seems to be suitable for NSSC-pulp manufacture. 



SOleuno __ I Anthooephalus cadamba 

Wood. !!!!ple orip •• 

Three logs from one tree, 20 years old 
DIll 404 mID over bark 

D!!!ltz and fibre oharacteriatio81 

Co..on Daae, 

CountJ'71 North Borneo 

Wood ..-pl. obaracteriaUoa 

Chemical cba~t.riatio81 

Ext racU vea, ",. 
Ether 
•• thanol 
Ethanol-benzene 

Solubil1t7, ",. 
in water 
in 1 .,. .aea 

lIuic deDa1t7, qlal 370 at breast height 
Pibre l.ac'h,,,.:x) 1 480 Aah, ",. 

Pibre Iddth, ,.. 38 
Wall thla1aaeaa,,. 5.6 
L1III8Il width, ,. 27 

LeDl'th/w1dth ratio 39 
RuDltel raUo 0.41 
Jiez1bl1lt7 ratio 0.71 

Add! tlcmal iDtomatiODI 

:x) 1000". - ,. 

Lipin, .,. 
Roloc.n uloa., .,. 
Croaa-.Bevan oenuloae, .,. 
Peato88fta, .,. 

Additioaal infor.ationl 

a.fereno.. 14 

At breaat height 

3.3 

80.9 

UI 
N 

I 



_1 ..... 
PI'OOe" 
Chem.-.1 00II-.1OD, ~ 
I'&PI* Jl1IUer 
ne14 (1IIl8Onene4), ~ 
8On.d.nce. ~ 

BrlptDe •• 

Beat.r or "fiDer .lM __ 
'l.uri1. iDliez, • • 1« 
Burn 1D4.x, IIPa .'2/« 
'1'ear in4ez, ... 2/« 

Bl!aohe4 
seqa...,. 
Chea1oa1 oem..-pt1em, .,. 
n.14 em bleaobiDs, .,. 
'1'0U1 71.14, ~ 

Br1&btD_. 

Beat.r or refiner .z ..... 
'1'_11. 1II4a, • aI~ 
Bunt ln4ez, lIP_ ra'2jg 
'l'ear 1ndex, ... 2/« 

.I.d4i Uoaa1 1Df'onaUClillI 

Pulpi.Dc .ad. papemUtnc obaraoter1n10. 

Sulphate (110°C) 
12.5 act. alkali as ~O 

50.3 
0.5 

Valley 
560 
18.3 
4.8 

13.2 

CJ!]{ 

3.5 as 01 

38.3 

80 

110 
25.0 
1.4 
6.8 

HSoo (145°C) 
(15 'I> Ma~03 + 5 'I> Ma~03 
(Oharge 

66.1 

Valley 

590 
22.1 
0.8 
2.5 

w ..... 



S01emifio ..... Anthooepba1us oadaIIIl-. C.-cm Dallel 

Countr,rl Philippines 

Wood ..-ple oharacteristio. 

1fe04 eele ORP!I 

Sample oonsisted of 8 logs, diameter 145 - 194 !DID over 
lark. Age 7 - 8 a 
Growth: 9;year old stand. had a DIll of 253 mm and. a 
height of 17.6 m 

PwUz !I!d. tib!'! oharacteristios. 
lIU1c 4aa1t7, tc/rt3 370 
J'lbl'! leaclJl.,. x) 
Pill!'! v1dth. ,. 
tI&ll th1otDeai.,. 
L1IMil width,,. 

LeDath/tddUl raUo 
RuDtel ratio 
l'luib111t7 aUo 

A.Mi UObel iBtomatiODI 

x) 1000,.. 1_ 

Chemical cha~oteristiosl 

BEt racti ves, ~ 
Ether 
.ethanol 
EthaDol-bensene 1.6 

SolubUU7, ~ 
in vater 
in 1 ~ IeOB 17.8 

Ash, ~ 1.0 
Lipin, ~ 
Holooellulose. ~ 66.0 
Cros~YaIl oellulose, ~ 
PetoNlls, ~ 

Additional iDtor.ationl 

Reterenae. 19 

I 

~ 



Jll!bl ..... 
Prooe •• 
Ch.-1oal acm-.ptiOD, .,. 
Kappa miaMI" 
neld (UD80reened), .,. 
Sore.1nge, .,. 

Br1.ptn ••• 

B.t.r or refin.r 
1'"811." 
T8IUI1l. index, tr _/8 
BIlrri 1Dd.x, kPa m2/8 
T_r ind.x, ... ,.2/8 

Bleach.d 
Sequ8DC. 
Ch.mical conlRUlp'ticn, ~ 
n.ld on bleaching, ~ 
Total 7i.ld, ~ 

Briptn ••• 

Beat.r or retin.r 
I'reeD ••• 
...... 11. index, • _/~ 
Buret index, kPa ,.'2/8 
T .. r index, .. _2/g 

&d41tional 1nto~t10D' 

PulpiDc aDd ~pe~ing cbanot.r1..Uc. 

Preh;ydrclysis-sulphate (170°C) 
11.3 act. alkali as Na20 
21.2 
32.8 
0.0 

88.2 a-cellulose, % 

CEDED 
7.9 added as C1 

88.8 
29.2 

24.4 viscosity, cp (bleached) 
96.0 a-cellulose, % 

~ 
VI 



SOl_ino ... _ Anthooephalus oadamba. (Rob.) Miq. C~ DaIIel Philippine 
wonder tree 

Countr,yl Australia 

Wood ..-ple oharacteristios 

1food. lIUIDle oneill Cbemical eba~oteristiosl 

HUlllpty Dco, Darwin, B. Australia Ext racti Yes, ~ 
2.5 ;rea:r old trees :from wind row planting Bt;ber 

Diameters (bh) 14 .. 20 em .ethanol 

Heigbte 8.6 - 10.2 m 
Etbal1ol-bensene 

Butt, middle and top logs of 8 trees Solubility, ", 
in _ter 

!fD!1!,z and ftbl'8 abuaoteristiosl in 1 ", Baal 

ltu10 4 •• 1"7, qt.3 332 
Asb, ~ J'l'b1"B 1-c'Jl.,. z) 1 230 Lipin, ", 

Pi'bn width, L Roloeellulose, ", wall 'Moble. ,,. Crose-oBevan oellulo.e, ~ 
Luaea wi4tb,,.. PentoBUls, ~ 
LeD4rth,lv14th ratio 
lullkel ratio 
l'laibil1t7 raUo 

AdIU. tlOllltl iDtOftllaUOIlI Additional intormationl 

39:& bark (by vo11llle) of loga 

x) 1000,.. ,. 
-- --- ----

Reterenoe. 41 

I 
I 

I 

I 

I 

I 

I 

I 

"" 0\ 

I 



PIlbl..mae4 

prooe •• 
Ch..tca1 COIIeuapUon, 1-
kppa nuaber 
nelcl (unecreenecl), 1-
Screeaiap, 1-
Brightne •• 

Beater or refiner 
.lNI8De •• 
Ten.Ue iDcle:z:, If _/g 
Burri incle:z:, IIPa m2/g 
Tear incle:z:, lIB m2/g 

Bleached 

Sequ8llCe 
Chemical con."u.ption, .,. 
Yield on bleaohing, .,. 
Total 7ield, 1-
Brishtne •• 

Beater or refiner 
.reene •• 
'1'ene11e inde:z:, • _/g 
Burri incle:z:, kPa ~lg 
'l'_r ind.e:z:, .. _2/g 

Additional iftfor.ation& 

PulpiD« aDd :s-penakiD« characteri.tios 

Sulphate 
14 (oharge) 
20.0 
46.5 
0.5 

PFI 
300 CSF 
100 

9.5 

CElID 
5.3 (% in CandH) 

92.5 
42.6 

91.3 % Elrepho 

PFI 
300 CSF 

70 

9.5 
o 

sulphidity 25%, 2 h at max. temp. 170 C 

NSSC 
15-25 % Na2C03 + 3.5-5.8 % Na2C03 

124-87 (charge) 
69-57 
o 

203 mm Bauer lab. refiner 
300 CSF 
70-80 

-8 

2-3 at max. temp. 170-180
o

C 

~ 
I 



Sol.-uno __ I Anthooephalus oadamba Co.on DIUU, Iraatoan bangkal 

CO\01t171 Philippines 

Wood ..-ple oharacteristics 

1fDocl _18 onma Chemical cba~ct.riatioa, 

Ext recti vea, 'fr, 
!:ther 
.ethanol 
EthaDol-bensene 

Solubility, 'fr, 
in water 

~1'1 !!I libra Obaracteriatio., in 1 'fr, waCS 

Baaic d..a1t" kct-3 
1 390 Ash, 'fr, ftbre 1-.rUa.,. z) 

33 LipiD, 'fr, .1bre wid.tb, r.., Bolceellulose, 'fr, Wall 'Molal.. ,,. 4 Cros8-Bevan oellulo.e, 'fr, t..- wid.th, ,. 25 Pentouna, 'fr, 
I.8Ic'th/wictlh raUo 42 
Rulltel aUo 0.32 
ftu:1b1l1', aUo 0.76 

1.1111 UODal iDt'Or-.tiOl'lI Additional intor.atioDI 
"Jliracle tree". li'as~w1ng. Height at 3 ,.,ars 8- 11 II 

DlII 270 II1II. Growth 36 m /ha.a 
a) 1000,..,. 

Reterence, 70 

I 

I 

..... 
(Xl , 



Upbleaohecl 

PI'OO ••• 
Ch.-1oal GOIlIiWapUcm, ", 
bppa D1Jaber 
neld (UlUlCreened.), ", 
SOrHDinge, ", 

Brightn ••• 

B_ter or refiner 
PNene .. 
Ten.ne index, If ./g 
Burst index, IIPa m2/g 
T_r index, .. ra2/g 

Bl~h.4 

Sequence 
Chemical conBU8ption, ." 
Yield on 'bleaching, ." 
Total 71.1d, ", 

Brightn ••• 

~ter or refiner 
Preene •• 
'f .... n. 1Dd.ex, •• /~ 
Burst index, kPa .'2jg 
Tear index, ... 2/g 

Add1tioaal iDf'o~tiODI 

pul,piDg aDd. papertaking obaracter.l.lrtio. 

Sulphate (170°0, 25.5% sulfidity, 15.6% act. alkali) 
87.3 based on chern. charged 
22 
47.5 

O 
,., ..... 

Valley 
500 
114.5 

5.7 
8.0 

OEH 
6.6 as Cl-charge 

90·5 

77.0 

Valley 
500 
85.0 
3.5 
5.2 

~ 
\D 

I 





Plantation !!perienoe 

- 41 -

Aquj,laria aellooha 
(Agarwood) 

Agarwood or Eaglewood is the only timber tree of the Thyme family. It is found in 
the Indo-ll&layan region, particularly Assam. No data on growth rates are available. 

Reterenoesl 33. 58 

Wood characteristios 

The tibre length and the lignin oontent are about average for hard1l'OOds. 'l\e content 
of extractives soluble in ethanol-benzene is comparatively high. The wood density is not 
given for the present sample. 

Pulping oharacteristios 

At a relatively hi8h Kappa n1lDber (29) the sulphate pulp yield obtained 11 ltill 
oomparatively low for a hardwood. The strength characteristios of the unbleached pulp 
oorrespolli roUBhly to those ot beech pulp. The sample elhibits a oonsiderable deerease in 
strlllgth on bleaching, but this uay well be caused by the appel'ently very severe bleaohing 
oonditione applied. 



SOl~itio ... a Aqutlaria agallocba Roxb. 

Wood. !!!ple orieDa 

Mariani Range Shibsagar lOrest Division, 
AaB8lll, Itldia 

DeptitT and tlbz. abaracteriatical 

Baa10 dtma1t7, kIl/-3 
ftbz. l.ac'h.,.. :It) 
ftbz. width, ,. 
Vall thiokDe_,,. 
L1IMJ1 width,,.. 

L~hjWtdth ratio 
RuDltel ratio 
P1ezibl1it7 ratio 

Add! tlcraal iat'o~UOlla 

:It) 1000,.. 1_ 

1 050 
17 

62 

O~ Daael Agarwood 

Count 1'71 India 

Wood ..-ple oharacteriatica 

Ohemical cha~cteriatics. 

Jl:xtracti vee, ~ 
Bther 
•• thulol 
Jnhano1-bensene 

SolubilU7. ~ 
in water 
in 1 ~ lfaQI 

Ash, ~ 
Lignin, ~ 
Holoce11uloae, ~ 
Croae-BeVUl oellulose, ~ 
P8lltollUla, ~ 

Ad4iticaal into~tiona 

Retennee. 33 

4.5 

10.9 (hot) 
17.1 

0.7 
21.8 
72.4 

16.1 

~ 
I 



VDbleacbed. 

Proce •• 
Chem.cal oonRllP'tion, 1> 
Kappa nuaber 
neld (UDBCreened), 1> 
screen1np, 1> 

Brightne •• 

Beater or refiner 
,,"ene .. 
Tenaile indes, II' ./g 
Buret indes, kPa m2/g 
Tear indes, ... m2/g 

Bleached 

Sequence 
Chelliioal conn.pUon, 'I> 
neld on bleaching, 'I> 
Total 71eld, 'I> 

Briptne •• 

Beater or refiner 
Preene •• 
'fen.ile 1nda, •• /g 
Buret index, lIP •• 'J.7g 
Tear indes, III .2/g 

A.d4i tio ... l intomaUon. 

Pulpiac and papenaking characteririic. 

Sulphate 
14 (charge) 
29.0 
49.2 
00.5 

Lempen 
250 (?) 
73 
4.7 
8.3 

em 
14.5% e1 (tot. charge) 

45.9 

Lempen 
250 
59 
4.6 
6.3 

e 
I 
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Arauoaria !!!(UBtifolia 
(Parana Pine, Brazilian Pine) 

'ati". of Brasil, where it has been planted as well as in1rgentw, AlIItralia IUId 
I!lu1; and South Africa. The growth inorement is olassified as low. 

Referenoesl 21 

foo4 Characteristics 

This llled.i1D density wood has very long fibres, about 5 m on the average. The fibre 
ridth 1B aleo raarkable. The li8nin content is within the normal range for softwoods. 

Pulping oh&racteristios 

The oheraical charge required in sulphate pulping is fairly hi8h, IUId the pulp yield 
obtained. is oonsidered. hi8h in oomparison with the relatively high lignin oontent. Due to 
the lOIlB fibr .. the tear strSftBth is exceptionally high. The tensile strength is quite low, 
obrio1ll1y a result of the thioD-wallad fibres that do not provide adequate fibre bonding. 
POr further information see referenoe 25. 



Soientific..... Arauoaria anquaUfolia 

Woocl ..,18 orien, 

na'\ural fore.'\ 

Deaai'\l and fibre cbaraoterie,\ice, 

Buic 4eui'\7, ke/.3 420 
PibN length,,. x) 5 150 
Pibre wi4'\b, ,. 47.11 
Vall '\biolal ••• ,,. 6.44 
L_ wi4'\b, ,.. 34.22 

Lencth,/wi4'\b raUo 109 
RuDke1 raUo 0.37 
P1ex1bl11'\7 ra,\io 0.73 

.lddi Ucmal ~ONaUOD' 

x) 1000,.. 1. 

CoaIOn Dalael 

COun'\Z'71 Brasil 

Wood ..-pIe obaracteri.,\lc. 

Chemical characteristics. 

Extrac,\i v.-, ~ 
Bt;ber 
.ethanol 
Ethulol-bcmsene 

So1ubilU7, ~ 
in water 
in 1 ~ lfa(JI 

.l.b, ~ 
Lignin, ~ 
Bolocelluloee, ". 
Cl'Oe~e'VaD cellulo.e, ~ 
PeD'\OIlllll., ~ 

.lddi,\ional into~tion • 

2.2 

1.4 
7.3 

0.3 
29.3 

53.4 
7.2 

Reterenoe, 26 

t 
I 



1JIibleaohed. 

PI"OO ••• 

Ch.-1oal OOIl.aption, ~ 
kP}a naaber 
Yield. (UDIIC:NeIled.), .,. 
sol'Hlliage, .,. 

Briptn ••• 

B_t.r or refiner 
PJNteD._ 
Tenene ind.ex, 11 _!g 
BuNt index, kPa m2/g 
T_r index, .. ra2/g 

Bl~h.d. 

Sequence 
Chem.oal oonftlqJtion, .,. 
Yield. on bleaohiag, .,. 
Total 7ield., .,. 

Brishtn ••• 

B_ter or refiner 
Preen ... 
TeneU. index, • a/g 
Buret ind.x, kPa a'2}g 
Tear index, .. _2/g 

AdditioDal inro~tiODI 

pu].pi.JIg aDd }apermak1ag oharaoter1lrtio. 

Sulphate (170°C) 
20 
26.5 
51.1 
0.3 

Jokro 
x) 
58.61 
3.89 

17.0 

x) at 600 glom3 apparent density 

~ 
I 





P1IIltation experienoe 
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Buraera s1lll&ruba 

(0118 Il .. i) 

It ~ videl, distributed in tropical and subtropioal Arler1o&. Growth ia iDl!ioated 
to 'be 25 • /ha'a or in the lIedi1lD class. Ho details are available. IDle particular 8IIIIple 
refened. to here is taken from a natural forest in Belize. 

RefereDOesl 48, 58 

WOod oharacteristios 

'!'his wood of loY to medi1lD denait, contains short fibres and a lignin oontent in the 
no,.l range for hardwoods. 

Pulp. oharacterisUos 

'!'he wood is not easily cooked in the sulphate prooess at 170
0
C, j1l1g1Jlg from the 

rel&Uve17 h~ lappa n1lDbar of the resulting pulp. IDle pulp Jield 11 oolllJl&r&Uvel, low 
for & hardwood, eapeo1all, in view of the hiBb Kappa n1lDber. '!'he s'treDgth ohInoteriaUos 
of the pulp ool'l'npoDd to those of beech pulp. 



SOiaUtio"'l Bunera 81E.ruba 

Wood. ..,le Orieill. 

Pro. DAtural ~ore8t8 at .elinda 
Age probably 8 - 9 ;rear8 
Pi"e trees ~led: diallleter 255 mm 
Growth 25 wr3 /hA • a 

D!!!ltz and fibre oharacteristios, 

Buic d..at", kc/a3 347 
J'1bre l~,,. z) 820 
J'1bre width, pa 29 
vall thiakaau,,. 3.1 
LlIMIl width,,. 23 
L-.r"l/vidth ratio 28 
RuDkel raUo 0.27 
Piez1'b1l1t" ratio 0.79 

Addi tloaal iDt'onaUOIl, 

s) 1000,.. 1-

C~Il"'.1 

COlUltr,r1 Beli •• 

Wood ..-pl. oharacteristios 

Chemical cba~ct.ri8tio.1 

Extracti vee, ~ 
Ether 
.ethano1 
Ethanol-benzene 1.1 

SolubllU", ~ 
in water 
in 1 .,. Baal 18.3 

4~,.,. 1~ 
Lipin, ~ 20.5 
Ro1oc.11ulo •• , .,. 71.3 
Cro • ...aevan o.llulos., .,. 
Pentouns, .,. 

Additional intor.ationl 

Ret.NIlOe. 48 

~ 



Unbleached. 

Pl'OOe •• 
Ch..toal GODRaptiOll, ." 
Kappa n1lll'ber 
neld (wuoreened), ." 
SOrHDiaca, ." 

Brigb:tne •• 

Beater or re~iner 
lPneDe .. 
TeD.l1e index, If -Lg 
Burllt index, lr:Pa m2/g 
Tear index, .. ra2/g 

Bleached 

Sequ.ace 
Chelll10al oonWllPUon, ." 
Yield CD bleacbiac, ." 
Total 71.eld, ." 

BriptDe •• 

Beater or re~iner 
Jl'reeDe •• 
'1' .. l1e 1Dda, • ~g 
Buret index, lIP. 7g 
Tear index, III' _2/g 

Additional i~o~tionl 

Pulpiac IIIId papenlllking oharacterinio. 

Sulphate (110°0) 
13.1 act. alkali as &a2O 
26.3 
49.0 
0.1 

PFI 
500 

72 
4.6 
7.0 

OEm> 
9.6 as 01 

46.1 

84 

PFI 
500 
10 
4.3 
6.8 

VI 
~ 

J 





Plantation experienoe 

.. 53 .. 

Cedrus atlantica 

(Atlantic Cedar, Atlas Cedar) 

1\e genus is of European and Asian origin. 'l\is 14 yaar old wood aaaple is froID 
111 experimental plantation in Italy. Ho data on growth incranent are available. 

Referenoes: 13, 67 

WOod characteristics 

'ftle aample is of medium density and contains fibres which are very shori for a 
aoftwood. 'ftle lignin oontent of the wood is in the normal range for softwoods. 

Pulping oharaoteristics 

o 
'ftle sulphate pulp yield obtained after cooking at 175 C is very low. The strength 

characteristios are not of sooh level expected from a eoftwood pulp. Bleaching by appli­
cation of the aequenoe CP2IER did not give a pulp of acceptable brishtness. 

Acoording to the evaluation of the present sample, the species is oonsidered 
unsuitable for ohemical pulping. 



SOi_titio __ I Cedrus atlanUoa C~ Dame. RetelWlOe. 13 

Coun'tr;rl Ha1y 

Wood ..-pl. obarac'teri8tioB 

"004 ....,1e 0liS' Chemical cba~c'teriB'tio8' 

Prom a center near Rome Bx't rac't i".., f" 
0 Ether 1.3 Jlean azm,.l tempera'ture 15 C 

lIe'thano1 Mean ann,.1 precipitaUon 780 !DID Ethano1-beDzene 5.0 
Age 14 a 

SolubilUy, f" 
Usable height 11 m in wa'ter 

~itz anA fibre 0baza0'teri8'tio8, in 1 f" Baal ~ 

Buic deaity, qja3 412 
bb, f" 0.4 

Pibre 1eagUl, JIll :It) 2 200 Lipin, f" 28.7 
J'ibre vid'tb,.r:; 28 Ho100e11ul08e, ." 66.1 Vall tbiolale , JIll 4.5 Cro8e-BevaD oe11ul08e, ." 
L'UMIl widtb,,.. 19 P8D'tOunB, f" 
Lellg\b/widtb ratio 79 
RuDkel mtio 0.48 
Jiez1bl1ity m'tio 0.68 

Add! Uoaal iDf'omatioa. Addi'tioaal iDto~'tion. 

Hemioellulose, f" 28.2 
x) 1000,.. - 1_ 



Upb1-.ohM 

Pzoooe •• 
Ch.-1oal oonllUllpUoa, ~ 
Kappa maaber 
ne1d (lIIUIOreened), ~ 
soreen1Dp, ~ 

Brip.tne •• 

Beater or refiner 
Pn_e .. 
'1'8I1811e indez, If ./g 
Burat indez, IIPa ra2/g 
'1'_r indez, ... 2/g 

B1~hed 

Sequ8DCe 
CbMlioal connaption, ~ 
Yield on bleachillC, ~ 
'l'o'\al 71e1d, ~ 

Bri&hbe •• 

B_ter or ref'1ner 
preene •• 
or_Ue iDdez, • • /~ 
Burn indez, lIP • • ~/g 
'1'_r indez, ... 2/g 

.I.d4i Uoaal 1nf'omaUODI 

PulpiDg aDd papemakillC obal'aOterinio. 

Sulphate (175°0) 
18 oharge of active alkali 
35 
40 

PFI 
32SR 
86 
6.2 

10.1 

CERm 
10 charged as C1 

68 GE 

"'" "'" 





Plantation experience 
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Cppressus lusitanica 

(Mexican Cypress) 

'!he species is indigenous to Central America, but is has long been oultivated in 
Europe. It baa been introdooed in Australia ani East Africa. 

Referanoes: 3, 21 

Wood oharacteristics 

The llediura-dense wood from trees 7 or 7 - 15 years old contains fibres which are 
ahori for a aortwood. '!'he lignin content is not given, but the holoeellulose IIOntent is 
63 - 7010 which indicates that the lignin oontent is medi1lll or high. 

Pulping oharacteristios 

The sulphate pulps cooked to 60 - 7CJ1. yield exhibit strength oharacteristios which 
can be considered good, althoueh not exceptionally so, for aoftwood h~yield pulp. 



SoleUtlo __ I Cupre88UB lusitanioa 

Woof .,.18 orip 

Plantation-grown 
Under 7 a and. 7-15 a logs 

Dt!Iltl and fibre obazaoterietics. 

BaB1c d._ttl', qfa3 380 
J'lbre leacth,,. z) 2 270 
J'lbn width, J1a 39 
Vall thiolaaeu,,. 
L1IMIl width, ,. 3i·8 

Leacth/w1d1h raUo 58 
RuDkel raUo 
Plez1bilU7 raUo 

.ldd1 Uoaat. illtomaticms 

x) 1000,.. 1. 

370 
1 870 

37 d1&. 

23. 6 

51 

Ca.on DaIle. 

Count 17' Kenya 

Wood ..-ple characteristios 

Cha.1cal characteristios, 

Ext n.oti".., ~ 
Ether 
.ethanol 
Dhmlol-beDHDe 0.70 

Solubllit7, ~ 
in tlater 
in 1 ". wear 

Ash, ~ 
Lipin, ~ 
BoloceUulose, ~ 69.6 
CroB~VaD oellulose, ~ 
PetounB, ~ 

Additional iDtomation. 

aeteNDOe. 3 

1.35 

'c£ 
I 

63.5 



1JDb1 .... -
PI'OOe •• 
Ch.m.oal oolleaaptiOD, 1- x) 
Kappa Iluaber 
neld (UIUIOreened.), 1-
SOl'Mlliage, 1-

Br1p.tDe •• 

Beater or refiner 

~-.-'l'eIlII11e index, If ./g 
Buret indeJE, kPa m'2/g 
'fear illdeJE, ... 2/ g 

B1..obecl 

Sequ-.ce 
Chaioal OODeu.ptiOD, 1-
n.1d on b1eaohiag, 1-
'l'otal 71_1d, 1-

Br1sbtll ••• 

Beat.r or ref'illBr 
Preen ... 
..... 11. iIlda, •• /~ 
Buret illda, kPa ~/g 
'l'ear illda, ... 2/g 

PulpiDc UJd papez-.lciag obarac'ter1.Uo. 

(1a 
Sulphate 

1.2 

61.2 
1.0 

Valley 
450 

63.7 
4.9 
8.3 

Ad41UOD&l illf'onatioal x) Aot. a1lcali 

1-15 a 
Sulphate 

1.2 

10.2 
2.2 

Valley 
440 

59.8 
4.3 
9.8 ~ 

I 
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Euoabptus alba 

Plantation primo. 

Thil is on. of the principal speoies of eUDa11Ptus planted ill Brun for \lI' in the 
pulp 1Dlutry. 

R.fereno.11 22 

,cod. ohanoteristios 

'D1. basio dll1lity of the wood 111 in 'the medillll to high range of h&rd.voodl used for 
pulpUlg. 'D1. fibree are of short 1tllg'th, wide aDd the 0.11 valls are sl1&hUyon the 
thiok 1:14.. leverthtl.ll, the fibres are not too sUff (flexibility ratio :0.50). 'D1. 
chemical oh&racter1llUos do not reveal anything that might oaUi. dUfioulU •• in ohemical 
pulpiDg. 

PulpiDg oharact.ristios 

'D1. yi.lds on sulphate pulping are low to average for .UDa1yp1is, with nora! aUa1i 
charps. 'l!Ie pulp Itrtllg'ths are about normal for 'UDa11Pt sulphate pulps. 



SOle1ltlf'1o ..... Euoa.l1Pha alba (BJD. B. Ul'OpQlla) C~ .... 

COUlltl'7l Brull 

Wood ..-pIe oharacteri.tio. 

Wood .. 18 orieD, 

a) 5 J8U"8 old 
'b) 7~. old 

Dtelltl ani tibre oharact.ri.tio •• 

Jaaio d.tDa1t7. qt.3 .) 532 - 556 
l'1'bre 1-.rUt.,. z) 
l'1'bre wi4th, pa 
1&11 thiab .... ,. 
J.a-. wi4th, ,. 

Lecth/v1dth raUo 
JlaDtel raUo 
J'la1biliv raUo 

AMi Ua.l illf'oraUOIDI 

z) 1000,.. 1_ 

b) 575 

Ch.-ioal cha~teri.tioal 

Brl racU".., ~ 
fih.r 
.ethaDol 
fthaDol-be2BeDe 

SolubllU 7. ~ 
iD wat.r 
iD 1 ",I'aar 

Ash, ~ 
LipiD, ~ 
Bolceellulo •• , ", 
Cro • ...,..vaD oellulo.e, ~ 
PeDtoaan., ~ 

Addi UODal iDtozw.Uonl 

Rete~el 8 

~ 
I 



JJpb1"'_ 

PI"OOe8. 
Cb..toal. OOD-.pt1on, ~ 
Kappa _ber 
ne14 (1IIl801'HIle4), ~ 
SO..-iDp, ~ 

Brip_e •• 

Beater or refiDer ........ 
'1'eu1le 1D4ez, • • /e 
JIurn 1JI4ez, IIPa rA2/e 
'1'ear 1D4_, ~ 112/e 

Bleaohe4 

Sequ..,e 
Chealoa1 OCIIlllUllPUon, ~ 
ne14 on bleaoh1Dc, ~ 
'l'otal 71e14, ~ 

BriptDe •• 

Beater or refiDer 
:rre-e •• 
'1' ... 11e lDda:, • • /~ 
Bura1; iD4ez, lIP_ ,/lIe 
"-r 1D4a, ... 2/e 

AdAit10aal iDtoraat1GDI 

Pulp1Dc IIIIIl papemakiDS obaracter1n10. 

Sulphate 

21 
54.0 - 56.0 

45 SR 

102 - 111 
6.5 - 7.2 

12.2 - 13.0 e 
I 



SOl.aUf1o..... Buoalntus alba (s~. B ~lla) Co.on ..... Reterenoe. 9 

COUDt 17' Braall 

Wood ..-ple oharaoteri.tio. 

!004 !!!ple oriep, 

Saaple f'roII the plalltatlona in 'the region ot LiDbare. 
4 ~ oK (average) 

peltz !1!4 ti.lmt oI!e!!.obri.Uos. 

Bu10 ~1;,., qfa3 468 
1'1 .. l-ath,,. x) 890 
I'1br. 1d.dth, ,. 19.5 
1f&l1 1;biolcDeei,,. 4.8 
~ II1Mh, ,.. 9.8 
~h/vi41;h ... Uo 46 
Rallkel ... Uo 0.98 
~.x1b1l11;7 ... 1;10 0.50 

AdIIi tloaal. Ud'OI'll&Ucm. 

x) 1000,. - 1_ 

Chemical cba~eri.tio •• 

E:d raoti".., ~ 
fiher 
.ethulol 
BtbaDol-bensene 1.6 

solubili t7, ~ 
in _ter 
in 1 ~ .acII 

Ash, ~ 
LipiD, ~ 
Bolooe11ulo.e, ~ 

2.2 (bot) 
17.0 

0.4 
23.9 

Cro • ...ae'VIID cellulose, ~53.4 
PflDtO"', ~ 18.8 

Add! UOD&l intomation. 

~ 



Pulpiag and. papertakiag cbanac"erilrUc. 

UIlbl each_ 
PJ'IDOe •• Sulpha'\e Sulphate 

Ch.-1cal ooa.-ption, '/. 14.0 N~O 12.0 R~O 
Kappa mJaber x 11.0 16.0 
neld (1Ul8Creened.), '/. 50.1 51.1 
SCreeniage, '/. 0.1 0.2 

Briptne •• xx 42.2 31.0 

Beater or refiner Jckro 
lPRene. 30 SR 45 SR 60 SR 30 SR 45 SR 60 SR 
'1'ena11e iIld.ex, 11' a/g 81 95 98 85 99 102 
Bunt index, lIP. ,.2/g 

5.4 6.3 6.1 5.2 6.1 6.6 & Tear index, .. ,.2/g 
9.0 8.3 9.4 8.6 9.2 9.5 

I 
Bleached 

CDDED CEHDED 
Seqa.-ce 
Chellical C0ll8llap'U0II, '/. 93.6 93.5 
Yield on ble.chiag, '/. 46.8 41.6 
'l'o"al 7ield, '/. 

Brip"ne •• 85.1 90.1 

Bea"er or ref'iner Jokro 
Pree ... 30 SR 45 SR 60 SR 30 SR 45 SR 60 SR 

'1'_11e iIldu, • ~~ 82 88 91 15 82 86 
Bunrt iDdex, lIP_ g 4.6 5.1 5.3 4.5 4.1 4.9 
'l'_r iDciex, .. a 2/g 8.5 8.2 8.0 9.5 9. 1 9.0 

AMi 'Uo-.l iDf'OJWa'UOIlI x P8l'IIIIII1g8IJ&te nUllber (ABCP 04/11) 
xx ABCP P16/13 
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Eucabpt1l8 oalophllla 

PlantaUon experienoe 

10 infOrmation available. 

Wood aharaoteristios 

'!!he buio density of the wood is somewhat h1&b oompared to hardwoods nora111 1I8ed 
fOr pulping. 'Dle fibres are 10Jl881' than average for hardwoods. 

Pulp. oharacterisUos 

'Dle 11eld on sulphAte am RSSC pulping are relatively hiP and the pulps obtained 
a:hibU Fod strlllgth cbaracteristioe although somewhat inferior to normal e\ll&lypt pulps. 
Reasonable results are also obtained. by means of the ohemi-thermomeohadoal pulpizlg (em) 
prooess. 



SOleiltit'io..... Eucaqp'tua oalolth711a 

Voocl !!!ph oric:l!u 

Pt!!ltz and t'ibre oharacteristios, 

Ju10 4eDII1 t7, kc/a3 618 
ftbre legUl,,. z) 
ftbre V1dth, ,. 
V&ll thiolal .... ,. 
L_ width,,. 

LeDl'b)Widtb ratio 
Jbmkel ratio 
Ples1bilit7 ratio 

AcId1 Ucmal iDtoraUoaa 

z) 1000,.. 1. 

Co..cm DaIle. 

Count 17' Australia 

Wood ..-pl. oharact.ristics 

Ch.mical charact.ristics. 

Ext racU ves, ~ 
Etb.r 
•• thanol 
Ethanol-ben zen. 

SOlllbilU7, ~ 
in wat.r 
in 1 ~ lIaar 

Asb, ~ 
LiBDin, ~ 
Boloc.llwo •• , ~ 
CI'O • ...a.van oellwos., ~ 
Pentoeans, ~ 

Additional information. 

R.t.reno.. 36 

& 



ppb1MOhed. 

PI'OO ••• 
Chea10al COn.-ptiOD. 1-
Kappa IlUab.r 
Yield (lUUIOreened), 1-
SOI'MDi1lp. 1-
Bl"1.p1;n ••• 

B .. t.r or ... :rin.r .......... 
'1' ..... 11. iDdez, • a/g 
BuNt ind.z, kP& .'2/g 
!r .. r ind.z, .. m2/g 

Bleach.d 

Seqa.ec. 
Ch.mical oODllllapUOD, '1> 
Yi.ld on bleaohing, '1> 
'1'01:&1. 71.1d. '1> 

Briptn ••• 

Beat.r or ... finer ,. ....... 
....... 11. iDda •• a/~ 
Burs1; 1ndez, IIPa .~jg 
'l'ear iDdez, .. a 2/g 

~d4itioD&1 iDfo~tiODI 

PulpiDg UJd papemakiag obarachri.Uo. 

C'ftIP 
X 

86.7 85.3 

37.0 36.2 

Bauer 
104 CSF ~ CSF 

22 

4.6 5.7 

X SollRion oontaining 1.610 l(a(II aDd 1.25'1> 1I&2S03 
Liquori vood. raUo 511 

$ 
I 



SOi_Une __ I BuoaIJPtue oalop1qlla Co.acm.... Australia 

Count 17' 

Wood ..-pIe oharacteri.tic. 

Wood. !!!ple oriAD , 

Supl. ~. P_berton aDd the Pimelia distriot 
26 - )0 1eal" old thiDn1ngs 

DtaPitl and fib!! Obaraoteristios. 

Bulc 4.at7, kala3 6C17 
ftbn l-.r'h,,. z) I 330 
ftbre vi.cl.th, ,. 
1fa11 tbiokM .. ,,. 
Lu. width,,.. 

Lacth/vlcltb raUo 
RaDkel raUo 
J1ezibllit7 ratio 

Uti Uoaal iDt'omaUonl 

z) 1000,.. 1_ 

Chemical characteri.tiosl 

Ext racti ""' ~ 
Bther 
•• thanol 
fibaDol-bensene 

SolubU1t7, ~ 
in water 
in 1 ~ I.aI 

Au, ~ 
Lignin, ~ 
RoloceUulo.e, ~ 
Cros ..... van oellulo •• , ~ 
Pento...,., ~ 

Adcl1tiOD&l intoNationl 

Reterenoe. 55 

-a 



pebleaabecl 

Pl'OOe •• 
Ch.-1oal CIOIlIIII.pUon, ~ 
Kappa D\1IIber 
Yield (lUllIC:retIIled), ~ 
ScreeD1nge, ~ 

Briptne •• 

Beater or refiner 
P:lleeDe .. 
T_11e iDdex, 1f ./g 
:Buret index, kPa m2/g 
Tear index, .. m2/g 

Bleached 

Sequ..,e 
Chellical conllllllptlon, 'I> 
Yield on bleaChing, ~ 
'1'otal 71eld, ~ 

Bri&btne •• 

Beater or re~iner 
Preen ... 
'f_11e index, • • /~ 
Buret index, kPa .'2.jg 
Tear index, ... 2/g 

Addi Uo_l illf'o~tion& 

Pulping aDd papemaking cba:racteriBUc. 

Sulphate ESC 
14.0 ~o (charge) x 
24.1 
54.4 73.4 

I.empen 
338 OSII' 

82 
5.5 

ll.8 

573 OSII' 
54 
2.9 
8.7 

tampen 
3740SP 
45 

2.0 
5.8 

x 14 'I> 1I~03 + 6 'I> lIaHC03 (charge) 
%% 18 'I> .2B~ + 6 'I> 1laHC0" ( .. ) 

ESC 
%% 

72.5 

267 OSP 
57 
2.9 
7.9 ~ ... 

I 
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Eucalyptlll oaaldulllll1a 

PlIDtation UJ)Il'1enoe 

'l'h1s 1a the IIOst widely lIIed e\ll&lypt apec1es in plaDtaUona together vi th E. ,lobul •• 
'!he lIOat a1l)oesaful plantations &'e in Snain, Portugal IZId North Afr1oa.. Oood reaulta have 
&lao 'been obtained in 'l'urb1, Sri Lanka, ~, lIbodesia, 1Ialawi, the Republio of South Africa, 
Cal1foJ'llia, Florida, Bru11, Argentina &IIi Chile. 'lbe species is very adaptable to oU-te 
IUIIl 1011. A IIDre detailed review aDi a 11st of refll'8I1Oee are giV811 in the previolll 'VOl\ll8. 

ReferenDeal 21, 30 

Wood ohIraotll'1at1oa 

'!he bado dlllsi t1 of the wood is in the range normal for bard1lOO4t lIIed for pulpiJ!r. 
'!he f1bree are relatively short, 8'I8ll for hardwoods, thin IUId of anrage wall thiom.a. 
Thill, the pulp l118d.e from this Bpao1es should. exhibit good opacity. The lignin OOlltlllt of 
the 1IIIIIP1e from Bru11 is very hi&b for a hardwood aDi IIB1 have IU1 effect on the yield of 
ohem1oal pulpiJ!r. 

Pulpigr ohireotll'1st1os 

Relatively low alka11 charges give low to med1l11 yields in lulpbate pulpiJ!r. The 
Itl'lllgth propll'Uel are soout the average for 8lIl&lypt pulp. '!he pulPI are r8ld.1ly bleaohed 
1114 relulta on mill soale pulpiJ!r oOI'Hapond to the reaulta obtained in laoora1;o1'1 testa. 

ISSC pulpiJ!r gives hi8h yields IUId the pulps have ezoel1ent atrength prop81"t1es. 



SOl_Uf1o naMl BuoalJPt ... ~14ulena18 Co.on .. e. Reter.lOe. 9 

Countl'7l Brasil 

Wood ..-ple oharacteristios 

Voo4 ..,18 oriplll 

Baaple f'rom the plantatioua in the region of Linhares 
4 yeara old. (averap) 

D!gt1tl and fibre obaracteristiosl 

..w.o d __ t7. kcl-l 440 
J'1bre l-c'h.". x) 780 
J'1bre width. ,. 15.2 
V&ll tbiobe ... ,. 4.0 
L_ width.,. 7.1 

Leac'hjvidth raUo 51 
llubItel raUo 1.13 
Jiex1b111t7 ratio 0.47 

Add1 Uaaal illf'ONatiOilI 

x) 1000,.. 1_ 

Chemical characteristicsi 

BEtracU .... ~ 
Bther 
.ethanol 
BthaDol-beDHDe 

Sol ubil it7. ~ 
in .. ter 
in 1 ~ IaCJI 

Ash, ~ 
Lipin, ~ 
Bolocellulose, ~ 

1.9 

1.7 (hot) 

0.8 
29.3 

Crose-.BeftD oellulo.e, ~50.0 
PentollUls, ~ 17.2 

Additiaaal intoNationl 

~ 
I 



PulpiDg aDd papel'lllaking oharacterisUos 

Il!!blMChe4 

PI'OO ••• Sulphate Sulphate 

Ch.m.oal. OODaaaptiOll, ~ 14.0 Na20 12.0 Na~ 
Kappa nuaber 11.3 18.5 
n.1cl (unllCreenecl), ~ 46.9 52.2 
Soreeninga, ~ 0.1 3.3 

BriptDe •• XlI: 40.5 34.3 

Beater or Ntiner Jokro 
~_e_ 30 SR 45 SR 60 SR 30 SR 45 SR 60 SR 

'1' .. l1e 1Ddex, )( .'Il 79 86 89 78 93 101 
:sur.t inclez, !EPa m III 4.9 6.0 6.0 5.6 7.2 8.0 
Tear index, .. • 2/1l 11.0 9.7 9.7 11.6 10.5 10.0 -.I 

VI 

I 
!leaohecl 

Sequ.ace CEHDI!lD CEHDED 

Chea1oal. oOllw.ptiOll, ~ 
ne1d on b1eaolUDg, ~ 95.3 89.1 
'l'o~al 71elcl, ~ 44.6 43.6 

BriptD •• s XlI: 87.0 88.5 

Beater 01' Ntiner Jokro 
"NeD ... 30 SR 45 SR 60 SR 30 SR 45 SR 60 SR 

'1'ena11. iDd.ez, • ='~ 76 77 80 82 85 86 
Buret ill4ez,!EPa g 4.4 4.5 4.6 5.5 5.6 5.4 
'1' .. 1' indu, .. • 2/g 8.8 9.0 9.0 10.9 10.6 10.0 

Additional into~tiODI z P~te NUDbel' (ABCP 04/71) 
XlI: ABCP P16/73 



SOhlltitio DUel J:uoal.7pt,. OM8ldul8llais 

Wood .. 18 or1«i1lt 

1I'lorida 
10 ~ old (approxiJately) 

Pletlt' and fibre oharaoteriatio81 

Bu10 clea1t7, '«Illa3 529 
fibre leagUl,,.. x) 
Pibre tI1cltb, ,. 
vall tillo1aae.,,. 
"- tI1dtb, ,.. 

IMtI"bj1d.cltb ratio 
Blmtel ratio 
l1ez1bll1t7 rat10 

Add1 'U0Il&l iIltolWatioal 

x) 1000,. - 1. 

Cc.IOIl llUIel 

Countl'7t 1Bl 

Wood 8&8Ple oharacteriatica 

Cb8B1cal cha~teriaticat 

Ext racti VM, ". 
Btber 
.ethanol 
Etbaool-beDsene 

Solubi11t7, ". 
in water 
in 1 ". Baal 

Au, ". 
Li&Di.n, ". 
Bolocellulo.e, ". 
Cl'Oa..-Bevan oellulo.e, ". 
Peato ... a, ". 

Additional into~tionl 

leteNDO.. 30 

.., 
0\ 

I 



Pul.piDg aDd papemalcing cbaracteri8'tic. 

Ubbleaohe4 

Prooe •• JlSSC Sulphate
X 

Ch.m.oal oonllQaP\ian, 1> 
Kappa n1lllber ml 38 12 
n.ld (UIlBOreenecl), 1> 
Scl'Mllinp, 1> 

74 (soreened) 45 

Brishtn ••• 

B_t.r or refiner 
P"ene. 400 CSlI' 
Teneile index, • _/g 72 
BuNt index, IIPa m2/g 4.5 
T_r index, • _2/g -a 

~ 

I 
Bl~h.d 

Sequ.ace 
Chemical oon"ion, .,. 
neld on bleaching, .,. 
Total 71.ld, 1> 
Bri8htn ••• 

B_ter or re~ln.r 300 CSF 
PreeD ... 
'1' .. 11. :lDda:, • ~,~ 
BuNt index, IIPa - g 7.0 
T_r index, .. _2/g 9.3 

Additional iDto~tianl x 11111 .oale 
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The epeol .. hal belli pluted in Ponupl, Borth Ur10a IDl Sri luka lainlr U III 

o1'rlllll!ltal tree. Good reauUI have been obtained in South, leat, Central ad. Eut lfrioa 
IDl Brull, 1Ihereas it has tailed to aool1matise in Ifampuohea, 1111.1& ad. lD4onliia. The 

IJIIOlea 11 relativelr adaptable. lor detailed inforatlon IDl a lilt of r.fertDDel I" 
the preriell. 9Ol1llMl (21). 

1004 obaraoterlltlol 

The wood is of relatively high dll\8itr. It is also vary hard IIlId diffioult to debark. 
The fibre length 11 about normal for hardwoods used for pulping. The fibru are thin IDl 
thicJG.w.lled. whloh may cause undesirable stiffness and. laok of proper intll'-fibre bcmdiJIg 
in the paper. The lignin ccntent is lew, which implies ease of ohlllllioal pulping. The 
extractives content is on the other hand slightly on the high side for a hal'd1lOod. 

Pul21Dc oharacteristics 

'l'he alkali oonsumption in the sulphate process seems to be low. Yields are slightlr 
below average for a hardwood. '!'he strength properties of the pulps, except the tear 1!Idu, 

are DOt up to the standards of good quality eucalypt sulphate pulps. 



SOi..nit1o __ _ 
Eucalyptus oitrodora C~ ..... 

CountZ'71 Brasil 

Wood ..-pIe obaracteri.tio. 

Wood !!!!pIe originl 

Sample froll the plantation. in "Estado de Minaa Gerais" 
7 &lid 13 years old 

p!p!itz and ~ib~ oharacteristios. 

Jlasic daa1t7, kala3 637 - 738 
PibN 1asth,,. x) 915 - 943 
Pibl'e 1d.dth, ,.. 15.5 - 15.9 
Vall thiokDesi,,. 5.4 - 5.7 
LlIIMl 1d.dth, ,.. 4.4 - 4.8 
Lea&th/width ratio 59 
""el :ratio 2.3 - 2.6 
Jiez1bil1t7 :ratio 0.28 - 0.31 

Ac141 tiODa1. ~Oftl&tiOllI 

x) 1000,.. 1_ 

Chemical cba~cteristio.1 

Extracti vee, ~ 
Ether 
Methanol 
Ethanol-ben.ene 

Solubilit7, ~ 
in ... t.r 
in 1 ~ .aCB 

Asb, ~ 
Lipin, ~ 
BolceeUulo.e, ~ 
Cro • ...a.'VBIl oellulo.e, ~ 
pentoll8l'l., ~ 

A4di tional 1~onaaUon. 

Re~erenoel 29 

2.7 - 2.9 

4.1 - 4.5 (bot) 

16.9 - 19.3 

0.21 - 0.34 
15.3 - 17.8 

56.7 - 61.5 
18.1 - 23.5 

g 



Ubbleaolle4 

P~ ••• 
Chemoal OODIlUIlPUOIl, ~ 
Kappa m.ber 
neld. (uza.oreened), ~ 
SOI'MlliIlgB, ~ 

Brip.'tn ••• 

B_t.r 01' ref'iDer 
PJI'881l." 
'1'8IlII11e iDd.ez, • ./ g 
BunI1; 1Ddez, kPa .2/ g 
'1'_1' 1nd.ez, ... 2/g 

Bl.oh.d. 

Seqa..ace 
Chellioal OOll.wlpUem, ~ 
ne1d. em b1eaohing, ~ 
Total 7i.ld., ~ 

Briptn ••• 

B_ter 01' ret'lDer 
Preen ... 
'P_11. 1Dda, • • /~ 
Buret ind.ex, kPa .'2/g 
TeariDd.u:, ... 2/g 

Ad41tioaal informations 

Pulp1.D,g aDd papel'tMk1ng obaracteri.Uo. 

Sulphate 
x 

13 - 13.25 Ha
2
0 

41.8 - 49.2 
3.2 - 4.8 

Jokro 
30 SR 

12 - 71 
3.8 - 4.8 

11.1 - 15.3 

45 SR 

83 - 84 
5.3 - 5.8 

13.5 - 15.0 

60 SR 

81 - 90 
6.0 - 6.5 

13.9 - 14.4 

+ 
Charge to permanganate number 16.0 - 1.0 

~ 
I 
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Eucalyptus cloeziaaa 

Plantation experienoe 

Good results have been achieved in Bruil and CODBO. Yet, suffioient experience hal 
not been pined with the species. Profitable use is to be expected because of itl rapid 
growth in relatively dry tropical olimates. For addional referenoee lee the previoUB 
'IOl\ae (2l). 

Referenoesl 9, 21 

~araoterisi!2! 

The basio density of the wood il in the range normal for pulpwood. The fibres are 
of average length and width for hardwoode, but thiok-walled, whioh euggests a oertain 
amount UDIles1rable etiffnees and lack of proper interfibre bonding in paper. 'nte l1&nin 
content il high and may caUBe diffioulties in chemical pulping. 

Pulp1n« oharacteristios 

Sulphate pulp yields of about 50 percent are obtained with relatively low alkali 
oharges. The strength properties of the pulpB obtained are, however, not up to the 
standards of averlBe euoal;ypt pulp. 



SOleuuno DaM, Euoalyp~U8 olo •• 1ana CO..aD lIUIe. 

Countr,y' Brasil 

Wood ..-pIe oharacteristics 

Wood !!!pIe oricilU 

Sampls from the plan~aUons in the region of Linhares 
4 years old (average) 

D!!!1~1 and tibre obaraoteristios. 

Buio deu1t7, keta3 529 
J'ibre leeth,,.. z) 860 
J'ibre width, ,. 18.0 
11&11 tMoIal ... ,,. 5.3 
LuMIa width, ,.. 7.4 
Leacth/vidth raUo 47 
Rlmkel aUo 1.43 
Jies1bi1it7 ratio 0.41 

Add.i tloaal iDtomaUODI 

z) 1000,.. 1. 

Chemical cba~oteristios. 

Bnracti vee, ~ 
fih.r 
•• thano1 
lHhanol-beDsene 2.6 

solubilU 7, ~ 
in water 
in 1 ~ Ia(Jl 

2.3 (hot) 
11.8 

!oAt ~ 0.3 
Lipin, ~ 28.3 
Ro1ocellulose, ~ 
Cl'Os~eVUl oellulo.e, ~ 53.8 
Peutouns, ~ 15.5 

AMitional into~tion. 

ReteNDOe. 9 

~ 



.. Pulping aDd papemaking cbarac1;eri.U08 

UP1ea0be4 

Pl'OOe •• Sulphate Sulphate 
Cb..s.oal OOIlIRmptioa, 1- 14.0 N~O 12.0 Na20 
Kappa a.ber x 11.2 17.9 
Uel.el (1Dl8CretIDed.). 1- 50.1 52.4 
Sc1"MD1ap. 1- 0.1 1.0 

Br1p.e •• xx 39.4 32.5 

Beater or refiner Jokro 

r-tIIle. 30 SR 458R 60 SR 30 SR 45 sa 60 SR 
'l'tllUd1e iDclez, 11' a/« 73 80 B4 70 76 80 
Bu.rwt iDClex. kPa .2/« 4.1 4.7 5.0 4.1 4.7 5.0 

~ 'l'ear illclex ... a 2/« 8.2 10.1 8.3 8.5 9.2 9.5 

B1-.obecl 

SeqatlllCe CFEJEI) CmDED 
Chemical oOlltlWlptiDD, 1-

94.8 91.8 Thlel OIl bleachiag. 1-
'l'ctal 71e1el. 1- 47.4 47.2 

BrigbtDe •• xx 86.4 89.0 

Beater or refiner Jokro 
PretID". 30 SR 45 SR 60 SR 30 SR 45 SR 60 SR 
'1' .... 11. iDdex. • =" 57 66 70 78 83 86 
Buret inclelt, lIP. « 2.6 3.3 3.6 4.4 4.8 5.0 
Tear inclu: ... a 2/« 7.4 8.3 8.8 8.4 8.7 9.0 

~d41t10Dal lDforaatlDDI x Pel'lllallgUl&1;e Humber (.ll!CP C4/71) 
xx .ll!CP P16/73 
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EucalYJ)tlll cypellocarpa 

Plantation erlenoe 

A lpeciel previoUlly oonaidered unauitable, but nowada;ya aooepted for pulping 1n 
}few South Walel aad Viotoria, J.lIItralia. No referenoee on the plantation experience of the 
lpeciel are available. 

Wood aharaoteriatiol 

The ""io density is around the upper limit for hardwood. used for pulping. No data 
on the fibre or ohemioal oharaoteristici are available for the prelent sample. 

PulpiD( oharaotsristios 

The ;yield of the lulphate pulp with a normal alkali oharge il 1011 for a hardwood. 
The ItreDgth prcpertiel are aooeptable for many purposes though beloll average for good 
q,.U tl ell)&lypt pulp. 



S01aUrio..... Eucalyptus oypellooa:rpa 

Woo4 !Mple origilU 

a) 25:rears 0 ld 

b) 25 - 30 years old 

D!gpltl and fibre oharacterietios • 

... 1e deuU7. q/.3 a) 576 b) 655 
fibre las'h,,.. z) 
fibre width, pa 
Wall th101aaee',,.. 
Ll1MIl width, ,.. 

~hlWtdth ratio 
RuDkel raUo 
J1ez1b1lit7 ratio 

AcIdi Ucmal. iIlt'O,..UOIlI 

z) 1000,.. _ 1_ 

COI8OJl aaae, 

Count 171 Australia 

Wood ..-pIe oharacteristic. 

Chemical cha~oterieticel 

ExtracU".., ~ 
Ether 
.ethanol 
Ethanol-ben.en. 

SolubU1t7, ~ 
in water 
in 1 ~ Baal 

Ash, ~ 
Lipin, ~ 
Rolooellulose, .,. 
Crose-Bevan oelluloee, ~ 
P8Iltolllllle, ~ 

Additional into ... tionl 

a.reNftO.. 71 

~ 



1IDb1!!o1a!cl 
Pnoee. 
Cbe.1oal o. .... U_, ~ 
kappa _ber 
nelcl (1III8ONeIled), ~ 
Sore.1Dp, ~ 

Brip:m ••• 

B_'t.r or reftDer ...... 
'faeile 1Dcla., .. • 1. 
lJ1arn lDclez, IIPa .'2/. 
"-r lDclez, ... 2/. 

Bleulwcl 

Bequ"". 
Cbea10al OOD~iOll, ~ 
n.lcl OIl bleacbiDfl, ~ 
'fo'tal 7i.lcl, ~ 

BriptD._ 

B_'t.r or ref'lner 
P ....... 
" .. U. iD4ez, • • /~ 
Buret max, lIPa ,/ll. 
'l'_r lDd.ez, ... 2/. 

&d41'tloaal lafo~'tlOD' 

Pulping aDd papemaklng characteri.tio. 

Sulphate 
14.0 - 11.0 "a20 (oharge) 
23.1 - 13.2 
48.4 - 46.6 

PlI'I 
350 CSF 
10 (approx.) 

10.5 (approx.) ~ 
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EucalYptus dl8Zlei 

Plantation !!perienoe 

10 information available. 

Wood oharaoterietioe 

'ftI.e buio density of the wood is in the range normal for hardwoods used for pulping 
IZId the fibre length is about the average for hardwoods. The lignin oontent is high for 
hl:dwoode. 

NpW charaoterietioe 

A hiBb alkali charge Beams to be required to delignify the wood to a l{appa number 
whioh 1e normal for hardwood pulps end the yield of pulping is low for a hardwood. The 
etrength oharaoterieticB of the pulp iB slightly below the average for commercial eucalypt 
pulps. 



SOientifio __ I Eucalyptus deanei 

Wood !Mph oricilll 

7 years old 

D!D!itz and fibre oharacteristios. 

Baaic d.euit7, q;.3 513 
Pi'bre leagUa,,. z) 950 
Pibre width, ,. 18.0 
Wall thioklle.s,,. 4.5 
LlDIeIl width, ,.. 9.0 
L8Qlth/v1dth ratio 
RuDltel raUo 
Piez1bilit7 ratio 

.lddJ:UODal i.Iltomati 0111 

z) 1000,.. 1_ 

COlaDn Damel 

Count 171 Brazil 

Wood ..-ple oharacteristios 

Chemical characteristics. 

Eztracti.,.., ~ 
Bther 
Methanol 
Ethanol-benzene 

SolubUit7, ~ 
in water 
in 1 ~ BaCII 

Ash, ~ 
Lignin, ~ 
Bolocellulose, ~ 
Crose-BeVUl oellulo.e, ~ 
Pen1ioaans, ~ 

Additional iDfo~tion: 

ReteNDOel 8 

1.4 

1.6 (hot) 

0.4 
26.8 

53.8 

'l8 



Pulping and papel1lBking characteristics 

Il!bleaahed. 

PI'OO •• Sulphate 
Chemoal OOUI1.ptiOll, ~ 
Kappa _bel' % 15.1 
nel.d (lUlBCl'HIled), ~ 
Sol'Mlliap, ~ 

51.2 

Briptne •• 

Beater cr ref'iner 
,," .. e. 34 SR 

'1' ... 11e index, Jl -Ls 86 
Buret i.ez, kPa .2/g 7.3 

\Q Tear indez, ... 2/g 14.7 ~ 

I 
Bleached 

SeqatlDCe 
Ch8llioal CODtnaaptiOll, ~ 
Yie1cl 011 bleaching, ~ 
Total 7ield, ~ 

Briptne •• 

Beater or ref'1ner 
Preene •• 
'1' ... 11. iDdez, • ~~s 
Buret index, IIPa - 7g 
Tear index, fIB _2/g 

Additional inf'oraat1onl % Permanganate number 



SOi.Ufio..... Eucalyptus deane1 Comon DaIle. 

Countryl Argentina 

Wood ..-pIe oharacteri.tio. 

"004 !!!pIe oric;!.1lI 

Semple f'roII "la Eet801011 Experimental oastelar del 
Mini.twio de Agrioul1;\D'a" 

DtelitT and fibre ohal!Ct.li.tio., 

lIuic d .. U7, keta3 462 - 576 
P1bre length,,. z) 
P1bre width, ,. 
Vall thiolm ••• ,,. 
La. w1clth, ,.. 

Length/w1dth :niUO 
RuDkel :niUo 
Plezibilit7 :nitio 

AcIIIi UODal ~ON&UOD' 

z) 1000,. - 1_ 

Chemical characteri.tic •• 

Ext racU ve., ~ 
fiber 
Methanol 
Ethanol-ben.ane 

Solubilit 7, ~ 
in .... ter 
in 1 ". Baal 

.lah, ~ 

0.3 - 2.5 
14.3 - 17.2 

Lignin, ~ 23.4 - 30.1 
BolocelluloBe, 'f, 
Cro .... evan oelluloBe, ". 
Pantoean., ~ 

Additional information: 

Referenoe. 43 

1.7 - 4.6 (hot) \0 ... 
I 



Ullb1MCbe4 

PI'OO ••• 

Chemoal GOnlRJ.-pUOD, ", 
kppa nuaber 
Yield (UDaCNeDed), ", 
SoreeDiaga, ", 

Briptneee 

Beater or refiner 
PfteDe .. 
TenaHe indell:, 11' _/g 
Burn indell:, lr:Pa ,.2/g 
Tear indell:, lIB ,.2/g 

B1~hecl 

Sequcace 
Chellioal conllWlp'tion, ", 
field on b1eaoh1ag, ", 
Total ;,i.1d, ", 

Brigbtn... ('l'appi) 

Beater or refiner 
Preene •• 
TenaHe inde%, • _/~ 
Burat ind.lI:, kPa .'2,g 
Tear indell:, all .2/g 

Addi t iona1 ini'olW&tion& 

Pulpiag aDd papemakibg characbri.Uo. 

Sulphate 
17.5 - 19.5 BaCH 
17.0 - 23.0 
45.1 - 49.2 

0.7 - 1.0 

Valley 
40 SR 

lI: oharge 

86 - 102 
4.8 - 6.1 
7.9 - 9.3 

CEH 

67.5 - 72.5 

Valley 

Sulphate 
15.3 - 19.8 BaOH 
22 
44.9 - 50.2 
0.7 - 3.2 

CEHm 

81.9 - 84.6 

40 SR 

89 - 100 
5.7 - 6.8 
7.6 - 10.2 

CEllED 

86.7 - 87.5 

40 SR 

93 - 104 
5.9 - 7.0 
8.0 - 10.1 

~ 





Plantation experience 
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Eucal;ypt1l8 deglupta 

(KindarJao G1III ru.z.ere) 

The species is 1nd.igenoua to the Philippines, the Celebes, Hew Guinea, Hew Britain 
IIId lew Ireland. Good reeults have been reported f'rom Bralil, Sri Lanka, Cuba, India, 
Java, 1I&1&1IIia, Korth Borneo IIId the Solomon Ialands. It is fast-growing IIId has aool1-
matiled "ell in tropioal island climates. 

Refarenoesl 21, 22 

Wood oharaoteristios 

IDle basio density is on the low side for hardwoods used for pulping. 

Pulping oharacteristios 

Sulphate pulping requires relatively low alkali oharges aD1 the yield in the kappa 
n1lllber 20 is about 50 peroent. The strength properties of the pulp do not seam to reaoh 
the stmiards of good ql&lity elllalyptus pulp. Bleaohed pulps of h~ br~tneee OlD be 
prod\1Oed in eatiBfactory 11eldB uaing the CmD sequenoe. 

Reasonable reBults, although inferior to those of E. regnans, have been obtained in 
ohlllli-thermomechanioal pulping (C'OO'). 



SCiautic MIMI Euca13Ptus deglupta 

Wood !!!!ple OrielDI 

DeIl8ttl and fibre oharacteristiosl 

Jute den.ity, q/a3 307 
Pibre l~h, JIll z) 
Pibre width, ,. 
Wall thiotn ••• ,,. 
Ll1MIl width, ,.. 

LeagthjWidth ratio 
BuDke! ratio 
P1eJibility ratio 

Ad4i ticmal. intOzwatiODI 

z) 1000,. - 1_ 

COIaOn !IUIel 

Countryl Australia 

Wood sample characteri.tics 

Chemical characteristicsi 

Ext racti vea, f. 
Ether 
.ethanol 
Ethanol-benzeDe 

Sol ubi li ty. f. 
in water 
in 1 f. BaCH 

Ash, f. 
Lignin, f. 
Holocelluloee, f. 
Croea-Bevan oellulo.e, f. 
P8IltOBal1S, f. 

Additional information: 

Reterenoe, 36 

'£ 



Unbleached 

Proce •• 
Cha.1cal oonliullpUon, ~ x 
Kappa IlUIIber 
neld (UD8Creened), ~ 
Soreeinga, ~ 

Bricbtne •• 

Beater or refiner 
PlNteDe •• 
Tensile index, lI' mIg 
Bunt index, !EPa m2/g 
Tear index, .. m2/g 

Bleachecl 

Sequence 
Chell10al CODINIIPUOD, '1> 
Yield on bleaching, ~ 
Total ~eld, ~ 

Brightness 

Beater or refiner 
PreenesB 
Tensile index, • mIg 
BUl'IIt index, kPa m27g 
Tear index, IIIW m2/g 

PulpiDg and papenDaking characterisUcs 

CTMP 

81.8 

32.0 

Bauer 
312 CSF 
21 

3.8 

85.3 

211 CSF 
30 

4.3 

.ldditional inf'o!W8.tion: x Solution containing 1.6% NaOH and 1.25% Na so 
Liquor: wood ratio 5: 1 2 3 

~ 
I 



8Oi_U1'io .... 1 Eucalyptus deglupta Ca.IOD DUlel K'amarere 

Countryl Papua New Guinea 

Wood aaBple characteriBticB 

Wood !!!!ph origiJU 

Samp1eB from plantationB at Keravat, New Britain 
6 - 13 yearB old 

Daaaity and fibre characteriBtiosl 

Buic cleDa1t7. kela) 313 - 423 
ribre l-.r'b,,. x) 
ribre v1cltb, pa 
Vall tbiolaa •• ",. 
I.-. v1cltb.,.. 
LeDctb/v1cltb ratio 
RuDltel raUo 
Ples1bilit7 ratio 

Addi t10D&l ~Onl&UODI 

x) 1000,.. 1. 

Chemical characteristiosl 

Ext racti V88, ." 

Ether 
.ethanol 
Ethanol-benzene 

Solubilit7, ." 
in water 
in 1 ." I'aal 

Ash, ." 
LigniD, ." 
RolocelluloBe, ." 
Croee-Bevan oelluloee, ." 
Pent088llB, ." 

Additional information: 

ReteNftOe. 56 

8 



Upbleaobe4 

PI'OO ••• 
Ch..toal ooaaaptlon, ~ 
Kappa II1IIIber 
n.ld (lIIWCNeIled), ~ 
sorea1aca, ~ 

BriptD ••• 

Bea~.r or refiller 
PfteD ... 
'1'eneile 1J1dez, JJ _/g 
BurIrt lDdez, kPa m2/g 
'1'ear lndez, .. ra2/g 

Bleach.d 

Sequence 
Chea10al COD.WIPUon, .,. 
neld on bleaching, .,. 
'l'ctal 7ield, ~ 

Briptn ••• 

B .. ~er or ret'lner 
preene •• 
'1'811811. 1Ddu:, • _/g 
BurIrt lndu:, IIPa ."2.7g 
T_r indu:, III' .2/g 

~d41~10D&l iDforaa~lonl 

Pulpiag and papemaklng characteristios 

Sulphate 
12.5 - 13.5 MaiD (charge) 
19.0 - 19.5 
49.7 - 50.1 
0.4 - 0.7 

PFI 
300 CSF 

60 - 80 (approx.) 

9.5 - 12.0 (approx.) 

CEIID 
2.7 - 2.9 C12 

93.5 - 96.5 
45.7 - 46.9 

86.4 - 89.4 

... 
o 
~ 
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Euoalyptus diversioolor 

Plantation e;xperienoe 

Th. species oocurs in cODsiderable quantity in Western Australia. Typically, the 
tr •• reach •• a height of 45 m and a girth of 5 m with good wood quality. ~.es up to 67 m 
in height with diam.ters of 2 - 2.5 m have be.n measured. No data on oultivation of the 
epeoi.. are available. 

B.f.renoes: 55 

Wood oharaoteri.tios 

The basic density is around the upper limit for hardwoods used for pulping. Th. 
fibre. are longer than average for hardwoods. 

Pulpinc oharacteristio. 

Pulps of lov kappa D\IIIber are obtained with Dormal alkali charges in the sulphate 
prooH'. The yie14 is ver, hi.p. The strength propertie., with the exoeption of the tear 
index, are not comparable to the standards of good quality eucalypt pulp. 

Application of the ESC prooess gives pulps of good strength properti ••• 

B.-onable r •• ults on ohemi-thermomeohanical pulping (C'NP) have been reported. 



SOlentitl0 aa.e. Eucalyptus diversioolor C~n DUle. 

COWltr,r. Australia 

Wood ~le characteristics 

Wood 8!!IJ)1e oriciJl' 

Samples from Pemberton and the Pimelia distriot 
26 - 30 year old thiDDings 

D!!81tz and tlbre oharacteristios& 

Ba.lc denait.r, qta3 644-
Pibre lenc'b,,,. x) 1 320 
Pibre width, pa 
Wall thlokD •• i,,. 
L\1a8Il width, ,.. 

Leblth/v1dth ratio 
BuDkel ratio 
Pi.ziblllt.r ratio 

Add1 UODal ~olWatiOD' 

%) 1000".. 1. 

Chemical characteristics. 

Extractives, ". 
Ether 
.ethanol 
Ethanol-benzene 

Solubllit,r, ". 
in water 
in 1 1> JraCII 

Asb, 1> 
Lignin, 1> 
Boloeellulose, 1> 
Cros~V8D oellulose, 1> 
Pent 0 B8IlS , 1> 

Additional informationl 

Retennee. 36 

-R 



Vpbleulled. 

Prooe •• 
Ch .... oal GOIlaa.ption, ~ 
Kappa nuaber 
nelll (1Ul8Or.ened), ~ 
scl'Mll1a.p, ~ 

BrichtDs •• 

BeatsI' or r.f'1Ilsr 
l'1reens. 
T8Il8Ue iD4ex, )I' ./g 
Bunt iD4ez, lIpa .'2/ g 
Tear inllex, ... 2/g 

Bleached 

sequ ... e 
Cheaioal OOllINllPUon, ~ 
nelll on bleaohing, ~ 
Total 71s14, ~ 

Briptns •• 

BeatsI' or r.finsr 
Preens •• 
'l'enBUe index. • • 1« 
Burst inllex, lIP •• "2.7g 
T_r in4ex, ... 2/g 

~d4itional inro~tiOD' 

PulpiDg aDd papemaking characteriBU08 

Sulphate 
14.0 Ma20 (oharge) 
12.3 
56.2 

Lampen 
388 eSF 
76 
4.4 

11.5 

NSse 
x 

73.4 

lampen 
264 CSF 
56 

2.8 
7.4 

x 14% Ha~03 + (If. MaBe03 (charge) 
xx 18% Ma~03 + (If. MaBe03 (charge) 

NSse 
xx 

72.9 

322 eSF 
43 
1.8 
6.2 

... 
0 
VI 

I 



SCientifio~. Eucalyptus diverBioolor 

Voocl !!!!!p18 orililU 

D!D!1tl and fib!! oharacteristio.1 
Juic 4eDa1t 7, qJ.l 561 
:ribn l-cth,,.. x) 
:rib" widtb, ,. 
Vall thiolme •• , JIll 
L1IMI1 width, ,. 

~h/Vidtb ratio 
Rlmkel ratio 
J1ex1bilit7 ratio 

AcI41 Ucmal. iDtOftlaUODS 

x) 1000,.. 1. 

C~ DUleI 

CO\lJlt l'1'1 Australia 

Wood ..-ple oharacteristios 

Chemical oba~oteri.tio •• 

Ext racti".., ~ 
Etber 
.ethanol 
Ethanol-beD.ene 

Solubilit7, ~ 
in water 
in 1 ", IaCE 

Asb, ~ 
Lignin, ~ 
Holooe11 ulose t ", 

CroslMleYlUl celluloee, ~ 
P ento BUlB , ~ 

Additional informations 

References 55 

~ 

& 
I 



Pulping aDd pape:naaking charachrisUc. 

Upbleaohed. 

Prooe •• C'lWP 

Cb..toal COIlIAUlPUon, ~ X 

Kappa nlllRber 
neld. (UJlscreened.), ~ 88.8 86.0 
SOreeninge, ~ 

Brip,tne •• 20.9 20.8 

Beater or refiner Bauer 
Pl!'eene. 127 CSF 59 CSF 
Tendle ind.ex, If a/g 24 37 
BuJ'8~ ind.ex, kPa m2/g ~ 

Tear index, .. m2/g 4.6 5.3 0 
-.I 

I 
Bleachell 

Sequence 
Cbellioal con..-ption, 1-
Yield. on bleaohing, 1-
Total 7ield, ~ 

Brightne •• 

Beater or refiner 
Preene.s 
Ten.Ue iDdez, If a~g 
Buret ind.ex, kPa ID 7g 
Tear index, alB a 2/g 

.lddi honal infonBtion: Solution containing 1.6% HaOH and 1.25% Ha2503 
Liquor: wood ratio 5:1 
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E\I/lal;yptlll dunnii 

PlaDtation !!p!rience 

10 information available. 

Wood charaoteriatics 

The buie density am the fibre length are in the average ruge for hardwoods lIIed 
for pulpiDB. '!'he data on other fibre dimensions indioate a certain lIIKlunt of stiffness, 
which may affect the potential bondiDB in paper. The chemioal characteristics do not 
indicate any diffioulties on chemioal pulping. 

Pulping oharacteristios 

The yield. on sulphate pulping is good am the pulp obtained exhibits strength ohar­
acteristios typical of a good eucalypt pulp; the tear indu is exceptionally high but lII&y 
be due to the sample being from a ytlUDg tree. 



So1eatifio naae. Eucalyptus dunnii 

Wood. !!IDlJ)le OrigDS 

5 years old 

Deaa1tl and fibre oharacteristios. 

... 1c 4ena1t7. kif/-3 486 
Pibre length,,. z) 1 120 
Pibre width, ". 18.9 
Wall thiokn ••• ,,... 5.0 
L\IIIeJl width, ,.. 8.9 

Length/width ratio 59 
Runkel ratio 1.12 
Pie21b11it 7 ratio 0.47 

Additioaal iDfor.atioDI 

z) 1000,.. 1_ 

COIDOD D&lael 

COuntryl Brazil 

Wood sample characteristics 

Chemical characteristicsi 

En racti vee. .,. 
Ether 
Methanol 
Ethanol-benzene 

References 8 

1.6 

Solubi1it7 • .,. 
in water 1.8 (hot) 
in 1 .,. Wa(I{ 

.lah, .,. 
Lignin, .,. 
Holocellulose, .,. 

0.5 
22.6 

Crose-Bevan oellulose, "'56.3 
PeDtoSallS, .,. 

Additional information: 

...a 

...a 
o 
I 



UDbleaobe4 

prooe •• 
Cha10al oollsuaptioll, ,. 
bppa nuaber 
neU (UIl8Cre8llecl), ,. 
screerU.Dp, ,. 

Brishtll ••• 

B_ter or refiner 
l'ftene .. 
TenaHe index, •• /« 
Bunt index, ir:Pa .'2/« 
T_r index, .... 2/« 

Bleached 

Sequence 
Cbe.ieal con.w.pUon, ,. 
ne1d on bleaching, ,. 
Total ;yield, ,. 

Brightne •• 

B_ter or ret'iner 
preene •• 
'1'_ile index, •• /g 
Burst index, kPa .f2}g 
Tear index, all .2/« 

.lddi 101011&1 int'o~tion: 

Pulping and papenaaking characteri.tics 

Sulphate 

17 
53.7 

35 SR 
82 

6.9 
17.1 

33 
57.5 

40 SR 
92 
7.8 

15.7 -... 
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EucalYptus faetipta 

Plantation experience 

No information available. 

Wood obaracteristio8 

The balic density is relatively low for hardwood pulpwood and the fibres are shorter 
than average. 

PulPiB« cbaraoteristics 

'!Ie sulphate process giVes pulp in high yield at a normal K'appa nllDber level using 
oo!llp&J'atively short cooking times. The pulps are easily bleached to high brightness 8ZIIl 
the strength characteristics are representative of average quality eucalypt pulp. 



SCientifio ~e. Eucalyptus fast1gata COl8On DaIIel 

Countryl New Zealand 

Mood sample characteristics 

Mood !!!IIJ)le orien• 

Sample from the Tokorca distriot 
6 yeare old 
15 trees t mean height 10.7 mean diam. 180 DUD 

(breast height) 

Dte!itl and tibre oharacteristiosl 

Ju1c deu1t7, ke/.3 380 
fibre IllD8"h,,,. %) 850 
fibre width, ,. 
Mall thickn ••• ,,. 
Luaen width, ". 

LlID8"h/width ratio 
Runkel ratio 
Pie%ib11it7 ratio 

Additional iDto~tiODI 

%) 1000,.. 1_ 

Chemical characteristics. 

Ext racti ve., ~ 
Ether 
.ethancl 
Ethanol-benzene 1.3 

ScI ubil itT, ~ 
in water 
in 1 ~ BaCH 15.4 

Ash, ~ 
Lignin, ~ 
Holooellulo.e, '/. 
Cree_Bevan cellulose, ~ 
Pentoaans, ~ 

Additional informationl 

Referencel 34 

.... 
--.... 



UDbleaobed 

Pl'OOe •• 
Cb..toal. COl18UllptiOD, ~ 
bppa JlUIIber 
neld (lUllICreened.), ~ 
SOl'HDiap, ~ 

BriptDe •• 

Beater or ref'iner 
""eDe_ 
'fen.ne iDdes:, Jl _/g 
Burn indes:, kPa m2/g 
'fear iDdes:, air m2/g 

Bleached 

Sequence 
Cbelliioal oonlNllption, .,. 
Yield on bleaChing, ~ 
'1'ot&1 ~eld, ~ 

Bri.ptDe •• 

Beater or ret'iner 
Preene •• 
'1'8118ne iD4es:, .. _/g 
Bunt index, IIPa ,.'21g 
Tear indes:, ... ,.2/g 

A.cldi tional inf'OlWltiODI 

Pulpi. and papemaking cban.cteri.Uo. 

Sulphate 
15.5 - 18.0 Ha20 (charge) 
28.9 - 11.4 
55.2 - 52.5 

DCEHD 

90.5 - 92.8 

Lampen 
350 CSF 

93 
6.8 
9.3 

432 CSF 

84 
6.6 
9.4 

... ..... 
\.11 





Plantation experienoe 
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Euoal;yptlE globulus 
(B1us OlD) 

Thi.e ie the BIOet widely planted elllalypt speoies. The speoiea growe beet on deep 
8011e tree of carbonatee in mild ol:imtes with uniform rainfall or with winter or SllllllMll' 

max1rNa. The lLIJIlual yields per ha are uoellent. For a list of referenoes see the pr .. 
vious vo1lDe (21). 

Wood ohar&oteristlos 

The buio density of the wood is within the range normal for h&rdwooda used for 
pulping. The fibres are of low to average length and width for hardwoods, and thin walled, 
1dlloh suggests desirable fluibil1ty and good int~fibre borJiing in paper. The lignin 
content i, relatively low. The data on the Jluioan samples differ tram the others both in 
fibre and ohemioal oharacteristios. 

PulPing oharacteristios 

High yields are obtained in the sulphate prooess with relatively low a1kal1 oharges 
to produoe pulps of the Ir:appa nlDber of 20. The strength properties of the pulpe are very 
good IUld the pulps are read11y bleached to high brightness 1ave1s. 

A.pp11oatlon of the ESC prooess gives pulps of very good strength. The pulps have 
been b1elOhed up to the br1«htness of about 80, but the overall 1"i14 has then dropped to 
50 peroent. lagnesilD bisulphite pulping in the semi-ohemioa1-oh8lllioal range 1"i14s pulps 
of jlllt acoeptab1e strength properties. 

Cold soda pulping yields good quality pulp. Pulping with bark preaent has no 
signifiolUlt de1eteriolE effeot on the strength properties. The brightness obtained .. 
lower, but acoeptable levels are attained Will bleaching with 2 percent available chlorine. 



SOienUtio __ • EuDal.yp'\'Qs globulus 

Wood !Uple oripns 

Sample from Salesopolis - Sao Paulo 
3 • 5 years 0 lcl 

D!D8it1 and fibre oharacteristiosr 

Buic 4enaU 7, q/.3 479 
Pibre l~h,,. :It) 1 030 
Pibre width, ,. 17.3 
Wall thiolm ••• , JIll 3.4 
LlUIBD width, JIll 10.6 
Leagth/v14th raUo 60 
Runkel ratio 0.641 
Pl.z1bilit7 ratio 0.61 

Ad4i Ucmal. ~oftll&UODr 

:It) 1000".. 1_ 

COllllOn DaIIel 

COuntryl BrasU 

Wood sample characteristics 

Chemical characteristicsr 

Ezt racti ves, ". 
fiher 
Methanol 
Ethanol-ben Bene 

SolubU U7, ". 
in vater 
in 1 ". J'aaf 

Ash, ". 
Lignin, ". 
Bolceellulose, ". 
Cross-Bevan oellulose, ". 
Pento88Zls, ". 

Additional informationr 

Reterences 10 

... ... 
():) 

I 



lIpbl .... ed. 

PI'OOe •• 
Chemoal oon1lUSpt101l, ~ 
Kappa nu.ber % 

neld (UDlJCreened), ~ 
SOl"Hlliaga, ~ 

Bripue •• 

Beater or .. 'Cin.r ,. ..... . 
'1' ... 11. 1nllex, ]I' -/g 
Burri index, kPa m2/g 
Tear inllex, lIB m2/g 

Bleachecl 

Sequence 
Chemical con..-pt1on, 1> 
Thlll on bleaching, ~ 
Total 71.eld, ~ 

Briptn ••• 

Beat.r or _'Ciner 
Preene •• 
T ... Ue index, • • /g 
Buret index, IIPa .'ilg 
Tear index, ... 2/g 

Pulping aDd papemak1ng characteri.tic. 

Sulphate 
13.0 H~O (charge) 
20.1 
55.3 
11.8 

Jokro 
30 SR 

105 
8.1 

12.9 

60 SR 
116 

9.0 
11.1 

AMi tioaal inf'O~tiOD: % Perm&IIg8I1&te HUlllber 

83 SR 
115 

9.3 
10.1 

... -\0 
I 



SOieDtlfio aa.81 EuDalyptus globulus Coaaon DaIIIe. Reterenoe. 23 

COuntryl Australia 

Wood eaaple characteri8tics 

1foo4 !!S1e orieinl 

a) 4 - 6 ;vaara old at8lNOOd 
b) 4 - 6 year8 old 8temMOod (fertilised) 
0) whole tree 6 ye8Z'8 old (fertiliBed) 

P!a!itl and fibre oharacteristiosl 

luic 4eu1t7, qja3 a) 512 - 528 
fibre l-cth,,. :It) 
fibre width, JDI 
Wall tbioklle.',,. 
LlIMIl width, ,. 

L~hfvidth raUo 
BuDkel raUo 
rlezibilit7 ratio 

AMi UOD&l iDtoratioul 

:It) 1000,. - 1_ 

b) 498 - 514 

Chemical characteristic.I 

Extractivea, 1-
Ether 
•• thanol 
Ethanol-benzene 

Solubilit7. 1-
in -.ter x 
in 1 1- lIaQ1 

Ash, 1-

a) 3.1 - 6.0 
a) 18 - 21 

Lignin, 1- a) 17 - 19 
Holocellulo8e, 1-
Crosa-aevan oellulo.e, ~ 
PentOaall8, 1- a) 22 

b) 4.0 - 5.2 
b) 17 - 20 

b) 17 

b) 21 - 22 

Additional information: x boiling 

... 
~ 
I 



UIlbl ...... 

Pl'OO'" 
Cb..toal GOIl..-ption, .,. 
Eappa _bel' 
Yield (UIl8Ol'HIled), .,. 
SO~bp, .,. 

BriptD ••• 

B_ter or nf'ill_r PR._. 
TeIl8ile i.D4ex, • a/s 
Burri index, kPa .'z/g 
T_r index, •• 2/ g 

Bleaobed 
Sequ.ace xx 
Chellioal ocm..-ption, .,. 
neld OD bleacbiDs, .,. 
Total ~.ld. .,. 

Brip1De •• (GE) 

B_ter or nf'laer 
preene •• 
'1' __ 11e iDd.ex, • a/g 
Buret ia4ex, kPa .'2}g 
Tear index, .. a 2/g 

Pulping uxl papermaking cbaracteririic. 

a) 
Sulpha1e 

lampen 
200 CSF 
110 - 122 

8.5 - 8.6 
10.1 - 10.5 

HC-E-J}-H 

91.6 - 94.9 
46.5 - 52.7 

88.0 - 90.6 

lampen 
350 CSF 

5.7 - 7.4 
10.1 - 10.2 

b) 
Sulphate 

13 Ha20 
16 _ lOx 

53 - 56 

200 CSF 
121 

8.7 - 8.9 
9.8 - 10.8 

b) 
NSSC 

85 - lOS 
67 - 72 

200 CSF 
96 - 108 
6.1 - 7.0 
8.2 - 9.6 

Addi '\1011&1 1Df'0~UODI x ICappa 10 IIBX. soreened. yield 
xx He - 4~ - total C12 as Ca(OC:1)2' ~ as C12 water 

0) 
lISSC 

115 
67 

300 CSF 
57 
3.4 
6.8 

• 

..... 
I\) ..... 



SOientifio..... Euoa11Ptus globulU8 CO..oIl DIUIe. Reterenoe. 59 

Country. Kex100 

Wood eample oharacterietioe 

vooa ""P18 oripn. 

Sample from the Euoal;yptua Plantations of de la Esouela 
Bao1onal de ABr10ultura de CbapiDgo. Eatado de Ku100 

12 J8&l'8 old 

P!D!ltl end tibre characterietios. 

Bu1c 4eDAtr. keta3 580 
J'ibre l-cua.,. x) 760 
J1bre width, pa 15.3 
vall th1a1aae ... JIll 3.3 
~ width.,.. 

Lea&"h/v14th ratio 
R1mkel ratio 
fta1b1l1tr ratio 

AMi 1:1011&1 1D1'omatiOlU 

x) 1000,.. 1_ 

50 
0.58 

Chemical characterietioe. 

Ext racti ves, ~ 
Ether 
Xethanol 
Etbulol-bensane 

Solubil1t7, ~ 
ill ... ter 
in 1 .,. 1'&(11 

4.7 

4.9 
16.2 

Ash, .,. 0.6 
Lignin, .,. 21.8 
BoloceUulose, .,. 14.4 
Croee-Bevan oellulose, ~ 
P antosane, .,. 16.7 

5.7 (hot) 

AdditioDal into~tion. oellulose .,. 42.4 

~ 

N 
N 

I 



pnbleachecl 

Pl"OOe •• 
Chemoal con.w.pUon, ", 
Kappa m.ber 
nelll (unacreenecl), ", 
SCreeniDga, ", 

Briptne •• 

Beater or refiner 
PfteDe_ 
Tensile inllex, II -L« 
Buret incle:z:, kPa m2/« 
Tear tnllex, ... m2/« 

Bleached 

Sequence 
Chemical conswapUon, 1> 
Yield on bleaching, 1> 
Total 7ield, ", 

Brightness 

Beater or refiner 
Freene.s 
Tensile inclex, • mig 
Bunt index, tePa m'27g 
Tsar l.ndex, d; m2/g 

PulpiDg and papeI'lllaking characteri.tic. 

liSSC 
6.2 S02 

95.6 
64.7 

37.7 

PFI 
300 CSF 
47.5 

7.5 

CECElI 
17.5 C12 
77.3 
50.0 

80.6 

PFI 
250 CSF 

93 

9.1 

Additional info~tioD: Data are given on the results of a variety of pulping and bleaching conditions. 
The results above are obtained of the pulps cooked. to the lowest kappa no. in the atu3lr. 

..... 
I\) 
t..I 

I 



SOi_Utio ..... 1 Eucalyptus globulua CO.-oD naIIel Referenoe, 69 

COUD~r.r1 Mexico 

Wood sample cbarac~eria~ic. 

Wood. !!PDle orieiDI 
Sample from Campo Experimental "Siberia" in Cbapillgo, 
.t840 de Mexico 
12 yeazo8 old 

D!!!itl and fibre charac~eri.tic.t 

Buic 4e1l81tJ', te/e3 540 
ftbre l-cth,,. x} 990 
ftbre wifth, ,. 15.0 
11&11 ~hiolm ... ,,. 5.9 
LUMIl width, ,. 

LeDcth/Width ratio 
RaDkel ratio 
JiezibilitJ' ratio 

Additiaaal ~or.a~ion, 

x) 1000,.. 1. 

Chemical characteristios, 

Ext racti vea, ~ 
Ether 
Methanol 
Ethallol-benzene 

Solubilit1. ~ 
in water 
in 1 'fo BaCH 

Aeh, ~ 
Lignin, ~ 
Bolceellulose, 'fo 
Croa&-Bevan oellulo.e, ~ 
PentoslIIla, 'fo 

2.06 

2.7 5.08 (hot) 
13.05 

0.54 
21.1 

15.4 

Additional into nuation I oellulose ~ 46.5 (TapJi) 

... 
~ 
I 



1J!1b1 eaobed 

prooe •• 
Cbem.oal oon.wlpUon, 1-
Kappa IIWIber 
ne!d (1IIlIIOreened), 1-
SoreeD1Dg11, 1-
Briptne ... 

Beater or refiner 
PRene .. 
Ten.ne index, lI' mIg 
Bunt index, kPa m2/g 
Teal' index, ... 1112/g 

Bleached 

Sequence 
Cbemical con.,..,tion, ~ 
Yield on bleaChing, ~ 
Tote! 71eld, 1-
Briptne .... 

Beater or retiner 
Preene •• 
Ten.ne index, • mIg 
Bunt index, lcPa m'2}g 
Tear indu, ... 2/g 

AMi tional inf'omaUonl 

Pulping aDd papermaking characteristics 

B1sulphite (Ng) 
7.4 S02 

109.7 
59.8 

PFI 
300 CSF 

39 
1.6 
4.3 

6.2 - 11.0 S02 
114.5 - 66.3 
68.7 - 51.3 

300 CSF 

37 - 49 
1.5 - 3.0 
4.0 - 5.7 

9.9 - 17.0 SJ2 
87.0 - 43.6 
56.6 - 47.5 

300 CSF 
48 - 56 

2.0 - 3.3 
4.7 - 5.4 

.... 
~ 





Plantation experienoe 
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FhcalYptus ~andis 
(Rose Own 

'lbia apecies is indigenous to New South Wales and Qleensland in Australia. It is 
esaentially a apecies of subtropical climates with euod rainfall ( 1 - 1.8 metres), high 
bwnidity and no ertremea of temperature other than light froata in valleya. Developnent 
ia beat on friable or moiat alluvial loams of good fertility with ample Boil moisture. 
Under favourable conditions it grows rapidly, 2 m 1n height and 12 - 20 mm in diameter per 
year. Under typical Australian conditions individual trees attain a height of 45 - 55 metree 
with a diameter at breast height 1.2 - 1.5 metres. 

It is extensively planted in the Republic of South Africa, Swaziland and Zambia and 
ia adaptable to the southern Florida olimate. Plantations exiat also in Argentina, Brazil 
and India. 'lbe growth rate is good (Zambia), a 5-year old tree attains a height of 20 - 23 m 
with 16 - 20 em diameter at breast height. In Florida it can be harvested on an 8-year 
rotation baais. 

Referenoes: 8, 21, 30, 35, 38, 43, 54, 66 

Wood oharacteristics 

The wood is lighter, softer and more fissile than in most eucalypt species, moderate 
in strength and durability. 'lbe fibre length is 1n the range normal for hardwooda used for 
pulping. The fibres are relatively thin. 'fuere is, however, considerable difference in 
wall thiokness between samples of different oriein. In general the fibrea Beem to have 
r8&aonable flexibility and thua provide potential for good inter-fibre bonding in paper. 
Judging fr~ the chemical compoBition,no Bpecial problema are expected in pulping although 
the lignin content of the Brazilian aamples is slightly on the high side for hardwooda. 

PUlping experience 

Aa noted in the previoua volume, the beat results in sulphate pulping are obtained 
with fairly low alkali charges. The pulp yie1dB are then within the range normal for 
hardwooda. The strength of the unbleached pulp ie very good, although an influence of aample 
origin ia observable. 'fue bleached pulpB are also of good Btrength. NSSC pulping Beams to 
produce pulpa of very good quality in normal yields. 'lbe resultB on chemi-'tharmoaeohanical 
pulping (eM) have been characterized as reasonable though inferior to thoBe of E, regnana. 



Soienuno __ I 

fucalyptus grandis 

Wood !!!ph oriena 

a) 5 - 16 years old 
b) 5 - 7 years old 

Ptaeitl and fibre oharacteristics, 

Bulc 4.w.t.J, q/.3 407 - 197 
Jlibre lec'b,,.. x) 840 - 1 280 
Jlibre width, ,. 17.0 - 20.5 
Wall tblakn.",,. 3.2 - 5.1 
L_ widtb,,. 7.8 - 12.2 

~b/v14tb raUo 
BuDke! raUo 
l1ex1bl1lt.J ratl0 

.ld41 Uoaal i.D1'OftlaUon. 

x) 1000".. 1. 

C~n Dame. Rose Cum RereJWloe. 

COun\r,y1 Brazil 

Wood ..-ple charao\eris\ics 

Chemical charac\eris\ics. 

Ext racb ves, ~ 
Etber 
.e\banol 
Ethanol-bensene 1.8 - 2.6 

8 

Sol ubU it.J, ~ 
in wa\er 
in 1 .,. Wa(JI 

1.2 - 3.2 (hot) 

Ash, ~ 
Lignin, .,. 26.2 - 27.0 
Rolocellulose, .,. 
Cros...aevan oellulose, ~55.0 - 56.4 
Pera\088lls, .,. 17 • 3 

Addi tional into naUon a 

... 
~ 
I 



PulpiDg IIDd pape11llalcing characteristios 

Ubbl eaohecl 

P:rooe •• ::Glphate 
Cb.m.C&1 OCIlllUllPUon, ~ 
J[appa D1IIIber 14.0 - 15.0 
neld (lIDlICretlluKI). ~ 49.6 - 54.5 
Sol"HDiap, ~ 

BripUie •• 

B_\.r or ref'lD.r 
.... 811 •• 40 - 45 SR 
T8DIIU. 1ncielt, ]I a/s 66 - 116 
Burri inda. kPa .2/s 5.0 - 6.5 .... 
T_r inclelt ... a2/S 12.1 - 15.3 I\l 

\D 
I 

Bleaohed 

Sequ.a. 
Cbell1oa1 OOllllUllPUOIl, ~ 
neld OIl bl_ch1Dg, ~ 
To~ p.U, ~ 

BrigbtD •• S 

B_\.r or renDer 
Preeae •• 
., .... U. lDda, • ~~ 
Buret iDclu:, kPa S 
T_r illda, .. a2/s 

AMi Uo .. l lDf'o~Uonl x Permanganate Number 



SOldtlfic __ , C~D aa.el Rose Gum 
EUcalyptus grandis 

Countryl Brazil 

Wood ..-ple characteriBtioB 

we !!ph oriena 

Sample from the plantations in the region of Linhares 
4 years old (average) 

l!DIltl aDd fibre QbazaoteriBtioBI 

Baaic ct.u1t7. qla3 439 
fibre 1~.,. x) 840 
fibre v1clth. ,. 19.0 
Vall W ....... ,. 4.4 
L--. width • .,.. 10.1 

LBftI\h~4th ratio 44 
1tImkel ratio 0.871 
P1.x1b111t 7 ~tio 0.53 

.lcl4i Uoael iDtOJ'll&ticm. 

x) 1000,.. 1_ 

Chemical cha~cteriBticB' 

ExtracU vn, ~ 
Ether 
.ethanol 
EthllDol-bensene 

Solubilit7, ~ 
in water 
in 1 ~ iraQI 

.lab, ~ 
Lignin, ~ 
Rolocellulo.e, ~ 
CroB~ oellulo.e, ~ 
P8DtoaanB, ~ 

Additional intoJ'll&tion. 

Reterence. 

9 

3.2 

3.3 (hot) 
15.8 

0.3 
26 

54.2 
19.4 

.. 
IN o , 



PulpiDg aDd. pape:naaking obarachr1.Uc. 

Jl!!!!l_obecl 

PI'OOe •• ~lphate ~lphate 
Ch.m.oal OOIlaaaptiOD, ", 14.0 N&20 (oharge) 12.0 N&20 (oharge) 
Kappa _'bar x 11.8 18.0 
Yield (UDlJOl'MIle4), ", 50.2 51.3 
Sol'Mlllap, ", 0.1 1.2 

Br1ch'tD ••• xx 41.5 31.1 

Beat.r or ref'iD.r Jokro 
lPn •••• 30 SR 45 SR 60 SR 30 SR 45 SR 60 SR 
TttIUIll. tDd.x, If a/g 102 114 120 105 109 110 
Bunt ind.x, lIPa ra2/g 6.5 1.2 1.5 1.9 8.3 8.5 .... 
Tear ind.x, .. ra2/g 11.0 10.1 9.1 10.0 9.1 9.5 \N .... 

I 
Bleach.d 

CEHDED CEHDED 
sequ.nc. 
Ch.Jaioal oonftJlp'tion, ", 
Yi.ld on bl.aohing, ", 94.6 91.0 
Total 71..ld, ", 47.4 45.6 

Brigb'tD ••• xx 86.0 88.0 

Beat.r or ref'iD.r Jokro 
Pl'IJtIIl ••• 30SR 45 SR 60 SR 30 SR 45 SR 60 SR 

T .... ll. iDdu, • ='~ 82 90 94 105 118 120 
BUNt iDUX. lIPa g 4.9 5.6 5.9 7.2 7.5 8.0 
Tear ind.x, .. a 2/g 10.4 9.1 8.4 11.4 11.2 11.3 

Additioaal iDfo~'tioat x Permanganate Number (ABCP C4/11) 
xx ABCP P16/73 



SOl.nitio ..... 
.0&1yptu8 grandi B 

11004 ...,t. 0eell. 
Sample frOll Mogi 011&011 - Sao Paulo 
7 J8&l'8 old 

Dlelltl !!A tlbr. 2blracteri.tio.r 

lule d.eDa1t 7. qJ.3 581 
Plbr. l-c'h.,. x) 1 060 

18.6 J'ibre w1d'th, ,. 
Vall 'thiokDeaa, JIll 3.2 
~ w1dth,,.. 12.2 

Leagth/w1cWl raUo 57 
RUDltel ratio 0.525 
J'lulb1l1t7 raUo 0.66 

AMi UCIII&l intOJW.tiOD' 

x) '000,... ,. 
---------- - - ---- ----

C~ lIUIe, ROBe Own 

CountJ"7' Brasil 

Wood aaBple oharacteri.tic. 

Chemical characteri.tic., 

Ext racti ve., ~ 
Ether 
Methanol 
Ethanol-ben sene 

Solubili t7, 1> ill water 
in 1 ~ Ba(JI 

A.h, ~ 
Lipin, ~ 
Holocellulo.e, ~ 
Cro • ...a.VU1 oellulo.e, ~ 
Pentoaan., ~ 

Adcli tional lntoZ'IBtions 

--

ReteNlhOe. 

10 

2.6 

3.2 (hot) 
13.7 

26.2 

55.0 
17 .3 

I 
I 

I 
I 

I 

I 
.... 
W 
N 
I 



lJIlbl ....... 

Prooe •• 
Chemoal. OOII.....nicm, 1-
hppa _ber x 
nelcl (lDlaONeIUId), ~ 
SorMDi .... ~ 

Br1chbe •• 

Beater or nfi.Der "'.e. 
'1' .. 11e 1J1d.ex, • ale 
Burn inclex, kPa .2/e 
'1'ear inelex, ... 2/e 

Bleacheel 

SequGCe 
Ch.llioal ocmllUllption, 1-
Yielel 011 bleaoh1Dg, 1-
Total 71e1el, 1-

BriBhtne.8 

Beater or n~iner 
Pre.e •• 
'J'eD811e iDd.ex, • • /e. 
Burst inelex, kPa ,.'2/e 
'1'ear incl.x, ... 2/e 

J.d4i UOlal iDf'onaticml 

PulpiDc and papemakillg oharacteri.Uc. 

Su.lphate 
13.0 .&20 (oharge) 
14.4 
49.6 

1.5 

Jokro 
25 SR 
88 
5.1 

14.2 

x Permanganate Dumber 

45 SR 
98 
6.2 

13.8 

77SR 
112 

8.3 
13.0 ... 

Vol 
Vol 
I 



SOleD'\it1o __ I 

BlcalJPtus gra.nd1s 

!foof. ,..18 OripD, 

D!D!itr and rib,. oba!!Cteristios. 

Bu10 ct..1 t7. tela) 444 
I'1bN l-c'1l.,. x) 
I'1b" W14th. pa 
Vall tla101meu,,. 
La.e td4th, ,.. 

Le&th/1li4th ratio 
IluIIkel ratio 
P1ez1b111t7 ratio 

AcI41 UCIIIal ilaf'OnlaUon, 

x) 1000".. ,. 

C~ DUle, Rose Owl 

Countr,r, Australia 

Wood aa.pl.e oharacterisUos 

Chemical cba~teristics. 

ExtracU"... 10 
Ether 
•• thanol 
Ethanol-beasen. 

SolubilU7, 10 
in .ter 
in 1 ,. IaaI 

Ash, ,. 
Lipin, ,. 
Rolocellulose, ,. 
Crosa-B.van cellulose, ,. 
Peato .... s, ,. 

.ld4i Uenal intonations 

ReteNDOe. 

36 

.... 
"'" ~ I 



PPblMObecl 

PI"OOea. 
Ch ... cal. OCIII.-ptiGD, "" 
Kappa _ber 
Ueld (ma.o:re.e4), "" 
Soree1Dp, "" 

Br1p~a.. (Elrepho) 

B-.tar or re~r 
PJM8De .. 
'1'8Dllile iD4ex, If a/s 
:aur.t 1Dcla, kPa ra2/s 
'l'-.r index, .. ra2/g 

Bleached 

Sequeace 
Chellioal oOllauapUon, "" 
Yield on bleaoh1n«, "" 
'1'otal paid, "" 

Br1ptne •• 

B-.ter or ret'iner 
P:re.e •• 
"_Ue 1Dd.a, • a/s. 
Buret index, IIPa ra'2/g 
Tear index, .. a 2/g 

A44itioaal int'oraation: 

pW,piDg ud papemaking cbanacter1l1tio. 

C'DIP 
x 

87.1 84.0 

28.2 32.4 

Bauer 
334 CSF 276 CSF 

24 30 

4.3 4.3 

x Solution containing 1.6 "" NaOH and 1.25 "" Na2S03 
LiquorI wood ratio 5 I 1 

.... 
"" VI 

I 



SOl..nifio ..... C~ .... Rose Own 

lkoal»tus grandis 
Countr,yl USA 

Wood saBple oharacteristice 

Wood ... le oriRD. 

Sample trom the plantation in La Belle, Florida 

Pte!itl and fibre characteri8tio8' 

Buio deal t7, q/.3 430 
Plbre leDBtb,,.. x) 
Pi bre Iddth, pa 
Vall thiobl •• ',,. 
LDBIl Iddth, ,.. 

LeDcth/v1d"h ratio 
RuDltel ratio 
P18ltibilt"7 ra"io 

AMi Ucmal iDtOJ'MtiOD' 

x) 1000,.. 1_ 

Chemical cha~teristios. 

Eltt~ti vee, ~ 
Bther 
.ethanol 
Etbulol-bezene 

Solubilit7, ~ 
iD .ter 
in 1 .,. Baal 

Asb, ~ 
Lignin, .,. 
HoloceUulose, .,. 
Cro8~vaD oellulo.e, .,. 
PeDt08llll8, ~ 

Addi tional iDfo~tionl 

aetelWlOe. 

38 

.... 
UoI 
0\ 



Pulpillg and pape~ing oba~teri.Uo. 

Jlebl ....... 

Prooe •• Sulphate x 
Ch..toal OODnaptiOD, ~ 20.2 (charge) 
kppa _ber 9.5 
Ueld (UD80NtIIled.), ~ 
SoneniDp, ~ 

BriptDe •• 

Beater or ref'iIler 400 CSF 500 CSF 
.n_e .. 
'1'1IIUI11e inelex, If .1« 
Burri inclex, klta m2/« 4.1 3.5 
Tear 1Delex, ... 2/« 8.6 8.4 

-. 
VI 
-.I 

Bleached. 

Sequeace CElID 
Chellioal OOIlnaption, ~ 
Yielel on bleaohiDg, ~ 
'l'otal. ;,ielel, ~ 

Brightne •• 
(GE) 87.9 

Beater or ref'iner 
.reene •• 400 CSF 500 CSF 

'1'1IIUI11e inda:, •• '" Buret index, lIP.. « 3.0 2.4 
Tear index, III .2/« 6.3 6.4 

AMi '\1oaal iaf'o:r.a'\1onl x Mill triale, unbarked 



SOlaUfio .... 1 C~n IIUMII 

Dlcal1Ptus grand1a 
COUDtr,y1 

Roae CJum 

ArgenUna 

Refer.wel 

43 

Wood ..-p1e obaraoteriatios 

Wood !!!!ph oneinl 

Sample trom lila B8taci6n Eltperimental Caah1ar del 
liniaterio de AgriCQ1tu~' 

psge!tz !!4 fibre obaE!9teristios. 
Baa1c .dealt", q/.3 352 - 417 
1'1'bre ltDC'h.,. x) 
Pi'bre width, ,. 
!al1 tilt ..... ,. 
L __ width, ,.. 

LeD«th/w14th raUo 
RuDkel raUo 
J1e11'bl1It" ratio 

AcI41Uonal 1Dtoma'UOD. 

x) 1000,..,. 

Chemical characteristics, 

Bxt ract i vee, ". 
Ether 
.ethanol 
Ethano1-benzeDe 

Solubl1U1. ". 
in water 
in 1 ". laCE 

1.9 - 2.1 3.8 - 4.3 
16.8 - 19.0 

Asb, ". 
Lignin, ". 21.7 - 26.8 
Ro1ocellulose, ". 
Cros~.van oellulose, ". 
Pentoll8lls, ". 

AMi tional intonations 

(hot ... 
~ 



'O!b1!!9b!!l 
Prooe •• 
Ch.-1oat OOJl_pUOII, ~ 
bppa m.ber 
n.14 (UIl8Cl'HDed), ~ 
SOzoeebia,;e, ~ 

Brip .... 

B .. ter or "fiDeI' 
1PR.e. 
'1'8IUIUe iD4u, • ale 
Buret lndez, lIPa m2/« 
'1' .. 1' 11ldu, lIB .2/« 

!leMhed 
Sequence 
Chea1cal OOIIeaaptlon, 'f" 
Yield on bleaohinc, 'f" 
'l'otal 71.14, ~ 

Bripta ••• 

B .. ter or rerlner 
I'l"88Ile •• 
'1' •• Ue 1Ddu:, • a'e. 
Buret ladu, lIP. ,.2/« 
'I'ear indez, ... 2/« 

Addi tional lat'OJWiUODI 

Pulpia,; a1'l4 papenaaklng oharac1:eri.Uo. 

fhlphate fhlpha1;e 
18.0 - 19.5 BaOH 
11.5 - 20.5 

16.2 - 18.7 BaOH (oharge) 
22 

46.2 - 49.9 
0.9 - 1.2 

Valley 
40 SR 

102 - 128 
6.4 - 8.1 
8.2 - 8.4 

CEH 

68.8 - 71.1 

Valley 

46.8 - 51.8 
1.5 - 3.5 

CEHEH 

83.1 

40 sa 
119 - 133 

7.4 - 7.9 
8.1 - 8.3 

CEHED 

86.4 - 87.2 

40 'SR 
112 - 134 

7.2 - 8.6 
7.6 - 9.7 

-"'" \D 

I 



SOieDUt1o MM' 
1!hcal1Ptu.S grandis 

Co..on IIUleS 

Countl'7S 

Rose Own 

Zambia 

Wood ..-pl. charaoteristics 

Hood. ..,le one, 
Sample tram Chat1 forest 
5.5 years old 
average breast height 
girth 74 cm 

Pt!I1tl and fibre oharacteristio.s 

lIuic d.eDAt 7. q/a3 440 (405 - 480) 
fibre l..,ph,,. x) 780 
fibre width, ,. 16.6 
Vall till"'",,, 2.9 
L-. width, ,. 

Leacth/vidth ratio 
Rulltel ratio 
J18Z1bllit7 ratio 

Add! UOD&l iDfomatiODS 

x) 1000,.. 1. 

Chemical cba~teristiosl 

Ext racti vee, ~ 
Ether 
lIethanol 
Ethanol-benzene 

Solubility, ~ 
in water 
in 1 'f. BaCH 

Ash, 'f. 
Lignin, 'f. 
Boloc.llulose, 'f. 
Croe8-Bevu oelluloee, ~ 
PeDtollllllS, ~ 

Additional into~tiont 

Alpha cellulose 'f. 41.2 

Refereno.s 

54 

1.0 

2.1 (hot) 
13.8 

0 •. 2 
23.2 
69.5 

.. 
t 
I 



lJIlbleached. 

Proce •• 
CIlem.oal OOIlliwaption, '1> 
b~~ber 
neld (UD~:reened), '1> 
ScneniDgII, ~ x 

Brlp'tDe •• 

B_ter or ret'1ner 
"Nene. 
'fen.ne index, • 'illIg 
Buret index, kPa m2/g 
'fear index, .. 'II12/g 

Bleached 

Sequ.ce 
Chelaical cOD.uaptiOD, '1> 
Yield CD bl_ching, '1> 
'fetal ;ri.eld, 'It 

Brisb\ne •• 

Beater or ret'iner 
Preene •• 
'feDa11e iDdex, • • /~ 
Buret index, lIP. -.'21 g 
'fear index, ... 2/g 

Ad41tioaal iDforaat1ODI 

PUlping and papenaak1ng character:l.Uc. 

Sulphate 
9.5 N&20 

88.5 
61.0 
5.4 

PFI 
250 CSF 
102 

7.0 
11.3 

335 CSF 
95 
6.2 

11.1 

x on o.d. Bcreened pulp 

12.0 N&20 
32.2 
54.1 

3.6 

PFI 
245 CSF 
125 

9.0 
11.1 

365 CSF 
118 

7.9 
10.8 

13.0 N&20 
20.5 
49.4 
0.3 

PFI 
280 CSF 
130 

8.4 
9.9 

420 CSF 
110 

7.2 
11.2 

CEIID 
7.4 C1 2 

47.0 

84 

PFI 
285 CSF 
103 

7.4 
10.2 

PFI 
465 CSF 

77 
5.0 
9.7 

.... 
~ .... 





- 143-

PlIDtaUOD experi8llOe 

10 iDtormation available. 

Wood obarlcteriatici 

The basio denaity and the chemical composition do not differ from those of hardwoods 
nonrally und for pllpin8. 

1'Ill:e1rlg charaoteriatios 

fW.phate pll.pin8 givea Pllp in somewhat lower yield than Uillal for hardwoods. 
However, the strength characteristios are representative of good quality eucalypt Pllp. 



SOl_titio ..... Co.cm Dallel 

Phcalyptus Countr,rl Argentina 

Wood ..-ple oharacteristios 

Wood !!!!ple oripDI 

Sample from "la Eetaci6n hperimental castelar del 
Niniaterio de Agrioul tura" 

D!D8lt1 aDd fibre 0haracteristios. 

Iu1c deuit,., tela3 442 - 444 
ribn leqUl.,.. x) 
ribn v14th, ,. 
vall thiolme .. ,,. 
LaMa v14th,,.. 

LeacthjV14th ~tio 
RuDkel ratio 
Plezibilit,. ratio 

AcJd1 nODal iDtomation. 

x) 1000,.. 1. 

Chemical eha~cteristios. 

Ext raeti vee, ", 
Ether 
.ethanol 
Ethulol-bensene 

Sol ubi lit,. , ", 
in .... ter 
in 1 ", WaaI 

J.eh, ", 

0.2 - 2.0 
13.5 - 17.3 

Lignin, ", 19.4 - 23.0 
Bolceellulose, ", 
Czoosa-Bevan oellulose, ", 
Pento8UIs, ", 

A44itional info rmat ion I 

Reterenoe. 

43 

~ 

1.3 - 3.6 (hot) ~ 
I 



lJDbl ..... 

PI'OOeU 
Ch..:1oal. ooa.aaptiOD, ~ 
bppa _ber 
neld (UIl8ONtlDed), ~ 
SOn.1 .... , ~ 

Br1.p'tDe •• 

B .. ter or refiner 

~-'1' .... l1e index, 11' ./e 
Bur8't illda, kPa .,.2/e 
T .. r illda, ... 2/e 

Bleached 

Seqa.ao. 
Chemoal ocmllQllPtiOll, ~ 
Yi.ld OIl bleaobiDC. ~ 
Total 7ield. ~ 

Br1.ptD ••• 

B .. t.r or re~in.r 
Preea ••• 
'1' .... 11. iDd_ •• • /~ 
Burri in4ex, kPa .'2/e 
T_r index, ... 2/e 

.lcld1tioDal ~OlWllUOllI 

PulpiDg aD4 ~penalcing oharact8r1.riio. 

Ihlphate 
17.0 IfaoR 
20 - 23 
47.8 - 50.7 

1.1 - 2.3 

Valley 
40 SR 

104 - 127 
6.8 - 8.3 
8.2 - 9.0 

CEH 

69.1 - 71.9 

Valley 

Su.lpbate 
16.4 - 17.2 lfaOB (cbarge) 
22 
47.7 - 51.3 
2.0 - 3.5 

CEHEH 

83.4 - 84.1 

40 SR 
102 - 113 

7.1 - 7.8 
8.5 - 9.6 

CERED 

86.7 - 87.4 

40 SR 
103 - 126 

6.7 - 8.2 
7.7 - 11.0 

... 
& 

I 
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llcalypt\ls maculata 

Plantation serienoe 

10 information available. 

Wood obaraoteristicB 

'!be badc density is higher than normal for hardwoods used for Pllping and the fibre 
lllllgth is below average. 'DIe fibres are thin blt thick-walled which indicates a certain 
rUftneas and conaequently, a low bonding potential in paper. The lignin content is sCllewhat 
below average for hardwoods. 

PUlping characteriatios 

The yield fi~res obtained in sulphate Pllping are slightly below average for hardwooda. 
AlthOQ8h the tenaile IZld b1rst indices are below average for aJ.calypt sulphate Plip, the 
tear irldu is instead relatively high. 



SOi..n1tio ..... Co.oD Dalnl RefelWM)., 
l!Ucal1J)tua macula". 

COUD~r.r1 Brasil 29 

Wood ..-pIe obarac~eris~ios 

Wood. .. 1. ol'1plll 

s..ple t1'Oll the p18llt.UOD8 in "Eat&40 de MiDa8 
Gerais" 7 ;veara old 

])Witz ani! fib,. obanohrie»os. 

Bu10 d.w.t 7, tela) 
Pibre l-ath,,. x) 
Pibre width, ,. 
vall tMalmeu,,. 
I.-. width, ,.. 

IMa&"h/v141h ratio 
lluDkel ratio 
J1ez1bilit7 ratio 

Ad411:1araal ~OftllLUOll' 

x) 1000,.. 1. 

885 
17.2 
4.5 
8.1 

52 
1.1 
0.47 

Chemical cba~oteristios. 

l!:xt not i vee, ~ 
Bther 
.e~hanol 
Ethanol-beD.ene 

SolubU i t7, ~ 
in _ter 
in 1 ~ .aaI 

2.1 
4.6 (hot) 

19.9 

.la, ~ 0.48 
LiSDin, ~ 17.5 
Rolocellulose, ~ 
CI'08~YU1 oellulose, ~8.8 
PeDtoaans, ~ 24.7 

.1ddi~ioD&l illfor-ationl 

-t, 



Pp'b1MObecl 

Pl'OOeH 
Cb..toal OOIl..-p\iOll, ~ 
I'appa aaner 
nel4 (1ID8OI'MIled), ~ 
8O...aiDp, • 

B~_ 

Beat.r or Nt'iaer 
~.a._ " ... _U. 1Julex, •• /g 
BuJoiri 1Ddex, kP& .,.2/g 
'lear in4ex, .. ra2/g 

Bleache4 

Sequ.aoe 
Chea10al COIl.waptiOll, ~ 
ne14 011 b1eaoh1.Dg, ~ 
'1'ot81 71.14, ~ 

Briptn ••• 

Beater or Nt'iner 
J'NeDe •• 
,. .... 11. iIldu, •• /~ 
Buret inclex, kPa .'2jg 
Tear ind.x, ... 2/g 

Additional int'oraationl 

Pulpinc aDIl papertaking cbaracterhUo. 

fb1phate 
13.5 11&20 

48.1 
3.1 

Jokro 
30 sa 
10 
4.4 

12.2 

45 sa 
86 
6.0 

13.9 

60 SR 
95 
1.0 

12.5 -~ 



SOl_uno ..... 

1!boal;rptus -=lata 

Voo4 e-rla oripnt 

35 ,.are old. half cross .sotion 

PRlt,!D!l Ab!,! obaaoteri.Uo •• 

Julo a..utlt7. qt.3 662 
ftb" 1-.0..,. z) 
ftb" 1d.4tb. ,. 
Vall tbi ....... ,. 
L __ wiatb, ,. 

~/w14tb ratio 
lUllltel raUo 
J'laUrll1t7 atio 

AM1Uaaal ~omation. 

x) 1000,..,. 

C~n DaIle. 

Countr,y. jgstralia 

Wood euple oharacteristics 

Chemical oharacteri.tic •• 

Ib:t racU we, ", 
Ether 
•• thanol 
E\hUlol-bensene 

SolubUU7, ", 
in water 
in 1 ". .MII 

Ash, ", 
Lipin, ". 
Rolocellulos., ". 
Croae-Beftll oellulo .. , ", 
P ... to ..... , ", 

Additional intor.ation. 

Rete:r.lOe. 

71 

-VI 
o 
I 



IIp'blea0M4 

Prooe •• 
Ch.m.oal oon.-ption, ~ 
bppa _'ber 
neld (1DI8OrHIled), ~ 
SorHDiDp, ~ 

Bl'iah __ •• 

Beater or refiner "eae. 
'1'_11e 1Ddez, 1f ./e 
ltImIt iDdez, IIPa m2/« 
'l'_r 1nclez, ... 2/« 

Bleaohecl 

Seqa..,e 
Ch..tca1 con.-ption, ~ 
Yield. on 'bleaohing, ~ 
'1'otal ,Ji.ld., ~ 

Bri&btDe •• 

Beater or retiner 
Preen ••• 
" .... 11. iDd..z, • • /e. 
Bunrt iDd.ez, IIPa a"l/« 
T_r inclez, ... 2/« 

Additional info~t10D1 

PulpiDg aD4 papenlaking cbaracteri.Uo. 

SIllpbate 
14.0 - 17.0 B&20 (charge) 
12.0 - 14.7 
49.0 - 53.3 

WI 
350 CSF 

70 (approx.) 

10.5 (approx.) -VI -
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ilcal;yptus maiden1i 

'n1t species is lI1e of the lIost adaptable 8\lcalyptus species. It hal not, however, 
been .oh uncl in pllDtatians em a cCllllllercial scale. Very good resill ta have been obtained 
in Italy, PortusaJ,1ZI4 Zaire IDd Batilfactory in Kenya, Malawi, Rhodesia IDd the Republio 
of South .if'rioa. In general,the best reBlllts have been obtained at atlllropr1ate altitudes 
in oountries with a tropical olimate. For additioaal information COl a list of referanees 
s.. the previous volume {21}. 

Wood oharacteristics 

The baBic density of the wood is in the normal range of hardwoods used for pulping. 
10 data on the fibre oharacteristics have been published lately. The ohemioal oharacteristics 
do not indicate IlJ¥ difficulties in chemical pulping. 

PIllpiag characteristios 

With normal alkali oharges in the BIllphate pulp is obtained in low to aVll'llB' yields. 
The Pllps are readily bleached IDd the strength properties of both the unbleached II1d 
bleached pulps are of avel'llB' ltVIl or slightly below for eu.calypt BIllphate pulps. 



SOlauno ..... C~n"'l a.t.r.M)., 
l!b.oal;yptua _idan1i 

Count I'll Arpnt1DA 43 

Wood ..apl. oharacteri.tio. 

"004 !Mp18 orifFiDI 

Saaple traa "1. Bated&! Experilll8Dtal Caatelar del 
lliniaterio de JgriOlll tura" 

ptptltl aDd tibre oba!'Ot.ristio81 

Bu1c d...tt7. 'q/al 539 - 576 
J'1bN l-c'b,,. x) 
J'1bN width, ,. 
Vall tbiolme ... ,. 
L-. widtb, ,.. 

LeDl"h/vid.th raUo 
RuDtel raUo 
Pla1bil1t7 raUo 

Addi UOD&l iDt'ONaUOD, 

x) 1000,... 1_ 

CbeB1cal characteristio!. 

BnracU va, ". 
Etber 
.ethanol 
Etbulol-benseD. 

Solubll1t7. ". 
in 1I&ter 
in 1 ". .am 

Ash, ". 

1.1 - 3.7 2.7 - 6.3 (hot)! 
13.5 - 20.7 

LiSDin. ". 21.8 - 23.2 
RoloceUulo.e. ". 
Cros~eVIIIl oellulo ••• ". 
Pento ...... ". 

Addltioaal lnto~tion. 

.. 
VI 
~ 

• 



llpblNObecl 

Prooe •• 
Ch..t.oal OODRilptiOD, ~ 
Kappa auaber 
neld (1Ul8ONeIlecl), ~ 
SOI'HlliDp, ~ 

BriptDe •• 

Beater or ret'iner 
~lIDe_ 

'l'ena11e index, ]I' ./g 
Buret index, !EPa 1112/g 
Tear index, all .2/g 

Bleaohe4 

Sequ..ce 
Chellioal oonlNllp'tion, .", 
Yield OD bleaohing, ~ 
'l'otal Tield, ~ 

Brisbtne •• 

Beater or ret'iner 
preea ••• 
'1'_11. iDdex, • ./ g 
Buret index, kPa a'2/g 
Tear index, .... 2/g 

Ad4itioaal 1Dt'oraatiODI 

PUlpiDg aDd JaperMking obaracteri.Uo. 

fhlphate 
16.5 - 20 BaOH 
18 - 22.5 
46.5 - 52.6 
1.0 

Valley 
40 SR 
94 - 98 
5.9 - 6.0 
7.6 - 10.2 

CEH 

66.6 - 68.5 

Valley 

CEBEH 

81.9 - 82.1 

40 SR 
100 - 103 

6.0 - 6.2 
7.4 - 10.5 

~phate 
14.3 - 21.5 NaOB (charge) 
22 
45.7 - 54.5 
0.8 - 4.0 

CEHED 

85.6 - 86.9 

40 SR 
98 - 99 
6.3 - 6.5 
8.5 - 10.6 

.... 
VI 
VI 

t 
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!hCal;YPtlll marg1D&ta 

Plunatiem a:perill1Cl 

til 1IpI00el il CIle of the t11ree main apeoiel ill the hardvood fore It leme ill Velte1'll 
AIlatralia. It 11 the priDoipal timber tree of the ltate, large, atta1ll1ug a heipt of 
30 - 40 II ID4 a 4iueter of 1.8 II. It OCClU'll ill relatively Plre atIDdI with a _11 adIa1%iure 
of B. oalophIlla 1ZId. I •• 15a CIl all lu1 the pooreat IIII'I~ aoila, 10 reaa.11a em pllZlta1iem 
expensee of the IIpIci .. have been reported. 

RefertRoeal 55 

Wood characteriltiol 

'1he bIIio d.enlity of the wood. ia vithill the rqe no1WJ for hardwoods uaed. for pllpiDg. 
'lbe fibre 1eug1;h il aboa.1 the average for hardwoods. Bo other data em the fiber d1ll51iOJll 
or obEoal COIIpOli1iCll of the apeoiea are available, 

~1p1pr oharacteristica 

'lbe yield of the pUp in the au.lphate proceaa il low. 'DIe Kappa tIlIIIber obtained. ia, 
hovner, re1aUvely hip IZId PllpiDg to a Kappa tIlIIIber of 20 w~ld IlIUM addiUCIl&l d.ecreue 
ill the yield. '!he atreug1;h propertiea are oOlllplrable to the average quality of lIloal1]lt 
Pllpa. 

AppUcaUem of the 1800 prooeaa givea Pllp acceptable for OOrN£&ting lIedium lut not 
for paper. 

Pocr Itreug1;h IZId reddiah brown col~ of cold aoda 1ZId. groIUIdvood Pl1pa w~ld. lUle 
against the UM of either of theae proce.ae •• 



SOienUfio ..... Co.IOD Daael 

BlaoaJ.ypws margiData Count 1'71 Australia 

Wood aaBple characteristios 

Voo4 !!9le oriGD. 

Samples from Pemberton and the Pimelia district 
26 - 30 year old thinninga 

ptDeitl and tibre oharacteristioa. 

Juie d.aU7, kc/.3 581 
Pibre leagUa,,. z) 1 150 
Pibre 1d.d'\h, ,. 
Vall th101me .. ,,. 
L_ 1d.dth, ,.. 

Lealth~dth ratio 
luDkel ratio 
Plezibllit7 ratio 

Add1tloaal tatoraatiODI 

z) 1000,.. 1. 

Chemical cha~cteristicsl 

ExtracU".., ". 
Ether 
•• thanol 
Ethano I-ben sene 

SolubllU7. ". 
in water 
in 1 ". Baal 

A.u, ". 
Lipin, ". 
Rolocellulose, ". 
Cros~e'VU1 oellulose, ". 
Pentoaana, ". 

Addi tional intozw.Uonl 

Beterenoe. 

55 

.... 
VI 
Q) 

I 



Up.blMObecl 

PI'DOe" 
Ch.a1oal 0011-. ion , 1> 
bppa imaMI' 
n.ld (UIlIIOreened), 1> 
SO~DgII, 1> 

Briptn ••• 

B_t.r or refill.r 
" ... BIl •• T8IUI1l. 1IId.x, __ /g 
:B1mrt ind.x, IIPa m2/g 
Tear ind.x, .. m2/g 

Bleached 
Sequence 
Ch.llioal oon.uapUon, ~ 
Yi.ld on bleaching, ~ 
Total 7i.ld, 1> 
BriBhtll ••• 

Beat.r or refill.r 
Freen ... 
'l'1IIlB1l. ind.x, • _/g 
BurlJ't illd.x, lIP •• '27g 
Tear index, ... 2/g 

Additional inforaatiODI 

PulpiDg aDd pape:naking obarachrilJtio. 

lhlpbat. 
14.0 B&20 (oharge) 
34.0 
45.2 

Lampen 
305 CPS 

95 
6.3 

10.6 

.sse 
x 

68.9 

Lampen 
418 CPS 

45 
2.0 
5.4 

x 
:xx 

141>-&2803 + 6 ~ BaHC03 (charge) 
18 ~ " ,," " 

.sse 
:xx 

67.7 

341 CPS 
49 

2.2 
4.9 .-. 

Vt 
\D 
I 
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!hoal:rp!us ni tans 

Pl&Dt&tian !lp!rienoe 

10 iDtOl'Mticm amlable. 

Wood oharacteriltiol 

The basic deDli t1 IDd chemical COIIlposi tion data are in the rqe normal for hardvooda 
.. led. for pllP1nB, whereas tile fibre length is sOlDewhat below a'f8rage. 

PlUM oharaoter1eUol 

The IUlphate proceel gives pulp in slightly below average yield. which il ... i11 
bleaohed. to high brightnels. ibe strength characteriltiCI of the unbleached. IDd bleached. 
pulp oorrelpODd to average quality 8I1calypt BUlphate pulp. 



SOlauno DUel Co..on Dallel 

.Cal1P'tu8 Di tens Countr,yl New Zealand 

Wood eaaple oharacteristics 

Wood. !!!ple OPeill1 

Ballple from the 'l'okoroa district 
6 years old 
20 treea, JDeIIIl height 13.4 m, mean dim. 171 DID 

(breast height) 

Dtg!ltl and fibre obaracteristioBI 

Buic deaai t1', qla3 406 
fibre l-ctb,,. x) 800 
J'1bre wicl'Ul, pa 
Vall 'Ullo1aa ••• ,,. 
LuMIa width, ,.. 

IAlC'h/w1cl'Ul raUo 
RuDkel raUo 
J1ez1bll~t1' ratio 

j,ddi Ucmal ~Ol'll&tiOllI 

x) 1000,.. 1. 

Chemical cba~cteriBtio.1 

ExtracU".., ~ 
Ether 
.ethanol 
Ethanol-benzene 

SolubilU1', ~ 
in .ter 
in 1 ~ IaaI 

Ash, ~ 
Lipin, ~ 
Holooen ulose, ~ 
CroB~eVUl oenulose, ~ 
Pento ... s, ~ 

Addi tional intonaUonl 

Refe~e. 

34 

1.1 

2.2 (hot) 
17.2 

22.5 

... 
~ 
I 



Pr!bl eaohecl 

Pl'OOe •• 
Ch.-1oal acmeuaptiOll, ~ 
Kappa rraaber 
ne14 (UDIICreened), ~ 
SOI'MlliIlp, ~ 

Briptne •• 

Beater or refiner 
Pftce. 
T .. 11e in4e%, If _/g 
Buret in4e%, lIPa m2/g 
Tear in4e%, .. m2/g 

Bleache4 

Bequaace 
ChelD10al oOllw.ptiOll, '10 
Yield on bleachiag, '10 
Total 71e14, ~ 

Brigbtne •• 

Beater or refiner 
PreeDe •• 
'1' ... 11e indn:, • _Ill. 
Buret in4e%, lIP. m'27g 
Tear inde%, ... '2/g 

Addi t1oll&l inf'olWLUonl 

Pulptag aD4 papemalcillg cbaraoterieUoe 

fhlpbate 
14.0 - 16.0 Ba20 (charge) 
31.2 - 21.4 
52.4 - 49.1 

DCEHD 

90.4 - 91.6 

Lampen 
350 CSF 
84 
6.2 
9.9 

322 CSF 
92 
6.8 
9.1 

.... 
8) 
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Iloalps ovaia 

PIlZ1iation experience 

Good 1'11111 ts have been obtained in Algeria and the Republic of South AMoa. !he lptOie8 
i8 p088ibly u8eful in the vetter Kedi terranllZl climatic lones where the winter i8 too cold 
for other IpIciel. It has proved to be very resistant to frost and BUlDlller drcuBht. For 
further informaUon lee the previOl1s volUllle (21). 

Wood oharacteririios 

The b&aic density of the wood is within the range normal for hardwoods used for PQlping. 
10 daia on the fibre characteristics are available. Tbe chemioal characteristics do not 
indioate difficulties in chemical pulping. 

PUlping characteristics 

fblphate pulping gives good to normal yields with relatively ama11 alkali charges when 
IUlped to a Kappa IIID\ber of 20. The 8trength properties of both the unbleached and bleached 
pulp8 are abou.t the average for eucalypt JKllps. 



SOleuno .... Co.-on Daael R.t.IWlO., 
DloalJPus ovata 

COuntr,r1 ArgenUna 43 

Wood ..-pl. cbaract.ri.tic. 

Wood IlUDle orieD1 Chemical cba~ct.riatica. 

Sample fram lila Estaci6n Experimental Castelar del Ext raoti vea, 1- i 

XiIlisterio de Agricul tura" • Ether 
.ethanol 

, 

Ethanol-ben.en. 

Solubilit7, 1-
(hot) in .. tel' 0.3 1.9 

I 
D!!IitZ and fibre characteri.tica. in 1 1- IaaI 14.2 

-0\ 
0\ 

t 

Bu1c cleU1t7, keta3 584 .lab, 1-Pibre l-c\h,,.. x) Lipin, ", 22.7 Pi bre width, ,. BolceeUuloee, ", 
Wall thiokDeee,,.. Cro • ....a.van c.Uuloe., 1-L1IMIl width, ,.. Pento .... e, 1-
Lea,th/Vidth ~tio 
Runkel ratio 
J1ex1bilit7 ~tio 

Addi Uoaal inf'omatiOllI Additional information. 

x) 1000,. • 1_ 

~----.- ---- - -



lJIlbl..ohecl 

prooea. 
Ch..tcal oonnaption, ~ 
kppa IlWIber 
neld (UDIIOreened), ~ 
screea1D&"8, ~ 

Bripta ••• 

Beater or ref'iner 
rn .... . 
T ... ne indez, 11' -Lg 
Buret indez, kPa m2/g 
Tear ind.ez, ... m2/g 

Bleached. 

SequeDce 
Chelllical conlNllption, '" 
Yield. on bleaching, '" 
'l'otal peld., ~ 

Briptne •• (Tappi) 

Beater or ref'iner 
Preene •• 
'1' ... 11e indez, • _/~ 
Buret ind.ex, kPa m~/g 
Tear ind.ez, ... 2/g 

Additioaal iDf'o~tion: 

PulpiD&' and papemaking characteri.tio. 

lhlphate 
16.5 HaOH 
16.5 
52.6 
0.9 

Valley 
40 SR 
95 
5.5 

10 

CEH 

70.2 

Valley 

lhlphate 
14.3 HaOH (oharge) 
22 
54.2 
6.7 

CEllEH 

82.9 

40 SR 
93 
5.9 

10 

.... 
$ 

I 

CEllED 

87.9 

40 SR 
102 

6.2 
9.2 
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PIIZlt&UOIl experience 

10 iJlformaUon available 

Wood oharIoteristics 

'!he balic density of the wood 11 higher than that of harcbrood normally uHCl for PllpiDg 
IZld the fibre lcgth ICIII8Yhat ahcrter than average, althOl1gh there probably 11 an increaae 
in these oharaoterilUos with age. 'lbe fibre dimensions imply an undeairable sUffness vhioh 
redlloes the bonding potenUal in paper. 'DIe lignin content in the older IIIIIple is high for 
a hardwood. 

PlUpiDJ oharlcterisUcs 

'!he .u.phate prooess givea Pllp in comparaUvelylow yield, especially in 'liew of the 
1lll000t of aoreenings obtained. 'DIe strength characterisUos oOrr88pODd in general to tho .. 
of a beech .lphate Pilp, exoept for the tear indu which is very £Ood. 



SOl.Une __ I C~n DaIle, ReteJWlCe. 
Dlca1.;vp1;us p&Dicula ~a 

CoUD~r.r' Brazil 29 

Wood ..-pIe cbarac~eristics 

Wood !!!ph origins 

Semple from the plantaUons in "Es~ado de Minas 
Gerais" 6 and 10 ;years old 

D!D!l~l and tlbr. oharac~eriB~icB' 
Ju1e denai~7, qt.3 680 - 721 
ftbre lengUl,,.. z) 871 - 938 
ftbre width, ,. 16.7 - 16.9 
Wall ~hlotne •• ,,. 6.0 - 6.2 
L1IMIl width, ,.. 4.6 - 4.7 

Length/w1d~h raUo 52 - 55 
BuDkel raUo 2.6 - 2.7 
Plalbllit7 aUo 0.27 - 0.26 

&dd1~loaal into~tion. 

z) 1000,. - ,. 

Ch..tcal cb&~~eriB~ics. 

EztracUws, ~ 
Ether 
.e~hanol 
E\hanol-bensene 

Sol ubilU7, ~ 
in wa~er 
in 1 ~ .am 

0.95 - 1.32 

4.3 - 5.5 (ho~) 
15.4 - 16.1 

Asb, ~ 0.36 - 0.64 
Lignin, 1- 17.6 - 26.5 
Holocellulose, 1-
Cross-Bevan oellulo.e, 1- 58.4 - 63.0 
PeDtoaans, ~ 19.6 - 25.0 

Addi Uonal iDf'onaUona 

.­
-..a 
o 
I 



UDbl eaobed. 

Pl'Ooe •• 
Chemoal CIOD.WlPUon, ~ 
b~ JIUIIber 
Yield (WlBCreened), ~ 
screeniD4r8, ~ 

Brip:tne •• 

Beater or refiner 
PReIle •• 
'l'eIl8Ue index, N -Lg 
BurBt indu, kPa m2/g 
'l'ear index, all m2/g 

Bleached 

SequellCe 
Chemical conBWlption, 1> 
Yield on bleaching, 1> 
'1'otal peld, ~ 

Brightne •• 

Beater or refiner 
Preene •• 
'l'eIl8Ue indu, • • /g 
Burst index, kPa .,.'27g 
Tear index, all m2/g 

Additioaal iDfo~t1onl 

PulpiDC and ~pemaking characteri.tic. 

Sulphate 
13.0 N&20 (charge) 

47.1 - 51.7 
2.1 - 2.9 

Jckro 
30 SR 
66 - 72 
3.8 - 4.1 

12.3 - 12.8 

45 SR 
77 - 80 
5.1 - 5.3 

12.1 - 14.4 

60 SR 
82 - 85 
5.7 - 6.0 

11.4 - 13.8 .... 
-' .... 
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Plantation uperienoe 

!!ie lpeele. 11 ad.aptable to varioua parie of the world iDollllillg ooUlltriee of iIItll'­
tropioallODee. 'ftle growth i. m")' rapid in early life. Pairly good reeult. haft been 
obtained. in lev ZealaM, the Republio of South lfrioa aDd. Arprltina. Ifor further iDforaUoD 
l1li1 "ferenaea .e. the previoll8 volllD8 (25). 

RefeHDo.: 21, 43 

Wood ahanchri.tio. 

'ftle deDIity of the wood il lower than in IDOlt .uoalypt epeoiee, but eUll in the 
IIOJ'IIIJ. %'UIg8 of hlZ'dwood. Uled. for pulping. 'ftle flbre. are of average length for hardwooda. 
10 data on other fibre dimeneion. are available at hIDd. 'ftle oh .. ioal oharaoterilUo. do 

-lIOt rev_l ~ing that oould oaUie diffioulty in oh_1oal pulpillg. 

PulpiD« oharaotar1sUoe 

'ftle apeoie. 11 reedUy pulped. in the eulphate proo.... ftle yielde obtained. with 
110l'1li&1 alkali oharge. are hiP II com8)Dly found in euoal.1Jlt. Uled for pulping. The .trengUl 
prop.rU.. of the 1I1bleaohed. pulpe are good &Ill the, are reedll, bleached to hi&h briptnn. 
l"ell wUha\l't subatanUal lo.e in the etrlllgth properU... Coold.Jlg with aaturated S0r"P"r 
giftS pulpe of high bri&htDe.e &JIll atrlllgth oomparable to ooaaercial hardwood acid eulphib 
pulpl. 

Refiner pulpe of poor qUllit, are obtained. 'ftlll'lllOlIIIOhIllloal pulping ('l'IIP) yi.14s 
QOnsi4erably better b\l't sUll1l1eaU.factory re.ult.. Ch .. i-thermo.ohaIlloal pulping 
(0.) giftS pulp. of rlUOnable quality. At yield. of 85 - 90 ~ a BlU.factory J'IIIp of 
propertle. are obtained. iDd1oa'ting that C'l'IIP oould be oouidered II a oollpODent of llMpl'int, 
prinUnr &Del writiDg papere l1li1 po •• iblJ other grade. (39). 'ftle ruulb OD oh .. i-llllOhu1oal 
(oold aoda) pulping have been abaz'aoterlled II re&IOnable. 



SOieaUf1o .... Eucalyptus repans c~ DaIle. 

Countr,y. Hew Zea18lld 

Wood ..-ple oharacteristios 

Wood !!!!ple oriel 

8ample from the TOkDroa distriot 
14 years old 
10 trees, mean he1ght 28.2 m, mean d1am. 287 (breaat 

height) 

»!DIity and tibre oharaoteristiosl 

Juic deu1t7, ke/.3 393 
ftbre leacth, JIll z) 1 000 
ftbre width, pa 
Wall thiolme", JIll 
Ll1MI1 width,,.. 

LeDgth/width ratio 
Runkel aUo 
Plez1bilit7 ratio 

AcI41 Ucmal i1domatiODI 

z) '000,. - ,. 

Chemical characteristics. 

Extractives, ~ 
Ether 
Methanol 
Ethanol-beftsene 

Solubilit 7, ~ 
in water 
in 1 ~ Baal 

A.h, ~ 
Lignin, ~ 
Holocellulo.e, ~ 
CZ'O.lI-BeYal1 oellulo.e, ~ 
Pento88ll., ~ 

Addi Uonal intonation. 

ReteNDOe, 34 

1.0 

1.2 (hot) 
12.8 

21.3 

... 
-:a 
~ 

I 



Uableaohe4 

ProM •• 
Ch.-1oal 00Il1lUllpt101l, ~ 
Kappa ~ber 
neld (UDIIONeIled). ~ 
So....unp. ~ 

Br1pU1e •• 

Beater or refiner .n ..... 
'1'11011. iDdu, ]( a/g 
Bure'l 1ncl.s, kPa m'2Jg 
'1'_r indu, .. m2/g 

Bl..ohed 

seqv. .. ce 
Ch.mical oonllaapUon, ." 
Yield on bleaohiDg, ." 
'l'oUl 71eld, ~ 

Brishtn •• 11 

B_t.r or ref'lner 
Preeae •• 
'I' .. 11e iDdez •• a/~ 
Burst 1nd.:x, kPa ."J./g 
Tear ind.:x. III .2/g 

J.441 Uonal ID1'o~UODI 

P\Il.p1Dg aDd papemak1ng charac"teri.Uo. 

Sulphate 
16.0 - 20.0 5&20 (charge) 
13.6 - 23.9 
53.4 - 53.8 

DCEHD 

91.2 - 92.1 

Lampen 
350 CSF 
122 

8.1 
9.1 

420 CSF 
112 

1.8 
9.1 

... 
-4 
VI 

I 



SOl..nific DUe. BuDal;rptllB regn8Ds 

Wood. !!!pIe OripD' 

12 )'88n 0 lcl 

P!D!ltl and fibre oharacteristics. 

Buio d ... t7, kala3 426 
Pibre l-cth,,.. x) 
pnre width, pa 
Vall tbiotn ... ,,. 
L_ width,,.. 

LeagUa/width raUo 
lbmkel 1'&UO 
Piez1b1l1t7 ratio 

Aad1 tiona). iJIromaUoa. 

x) 1000,.. 1_ 

COI8OD nua •• 

Countryl Auetralia 

Wood ..-pl. charachrisUcs 

Ch.mical cha~ct.ristics. 

Ext racti".., ~ 
fiher 
•• thanol 
Etbulol-bensene 

Sol ubil it7, ~ 
in .... t.r 
in 1 ~ Bam 

.lash, ~ 
LigDin, ~ 
Bolce.llulos., ~ 
Cl'Ose-B.van oellulose, ~ 
Pentoaans, ~ 

Additional informationl 

R.terenoe. 36 

-~ 
0\ 

I 



UJabl eaohed. 

Proc ••• 
Cb..tcal COD8aIIption, 10 
Kappa naaber 
11..14 (lID8Creene4), 10 
SO~DC8, 10 
Bripu ••• 

B_t.r or ... fiDer "lID ... 
'1' .... 11. 1n4u:, II ./g 
:Bunt 1DCl.x, kPa m'2/g 
Tear 1Dd.x, .. m2/g 

Bl..,h.d 

Sequ8DC. 
Ch.mical oonlnl.pUon, 'I> 
11..ld on bl.aching, 10 
'1'o'tal 7i.14, 10 
Brishtn ••• 

B_t.r or ... ~in.r 
Preen ••• 
'1'_11. 1Ddu:, • • /~ 
Buret ind.x, kPa i2/B 
'fear indu:, III( .2/g 

A44itioaal i~ormat10nl 

PulpiDg UId papeftl8king charact.ri.Uo. 

Cold Soda '!'lIP 

4Ma(E 8MaOH 

92.8 

52.2 27.4 36.2 

Bauer Pli'I 
109 - 309 CSIi' 294 CSIi' 543 CSIi' 358 CSIi' 
13 - 22 42 16 14 
0.26 - 0.71 1.7 0.39 0.17 
2.3 - 2.8 4.8 1.9 1.6 

x Solution oontaining 1.6'/> MaCH aDd 1.25~ Ma250
3 Liquor: wood ratio 511 

C'!'IIP 
x 

83.4 - 86.2 

48.7 - 48.8 

176 - 250 CSIi' 
30 - 64- -
5.2 - 5.5 

....., ....., 

p 

71.2 - 71.7 



Soientifio naae. Euoa11Ptus regnane 

Woocl !Mph oripnl 

.t Boogl117. Viotoria 
27 78U'. old, a aillgle tr •• sample 

])!Mitl an4 tiye oharacteri.Uo.1 

JM1c cleDa1t 7, q/.3 
fibre l-.r'h,,. x) 
Pi'bre v1clth, ,. 
Vall tb1otua,,. 
LUMIl width,,.. 

L8Qlth/Wiclth ratio 
Rullkel aUo 
Plez1'b1lit7 ratio 

Ad41 Ucmal ~ONaUOD' 

x) 1000,.. 1. 

Co-.on DUleI 

Countr,rl Australia 

Wood ..-pie oharact.ri.tio. 

Chemical charact.ri.tio •• 

Ext ract i vee, ~ 
Ether 
.ethanol 
Ethanol-beD zen. 

solubility. ~ 
in wat.r 
in 1 ~ Baal 

A.h, ~ 
Lignin, ~ 
Boloc.llulo •• , ". 
Cro • ...a.van o.llulo •• , ~ 
P8lltOHll8, ~ 

Addi Uonal into~Uonl 

R.t.renoe. 42 

... ..... 
Q) 

I 



ODbleaobe4 

Pl'OOe •• 

Pulping and papenaaking characterill'tic. 

Chea10al OOIllIQIIP'tion, ~ x 
Kappa ~ber 

80
2 

(vapor phase) 

64 136 
a) 

107 
78.4 

b) 
104 
79.6 Yield (lDl8Creened), 10 

scJ'Hl11ap, ~ 

Brightne.. (Elrepho) 

Beater or rei'iner 
PlNeIle .. 
T8Il8Ue index, • a/. 
BuNt index, kPa ,.2/g 
Tear index, ... m2/ g 

Bleacbed. 

Sequcce 
Chemical conaumptiOll, ." 
Yield on bleaChing, 10 
Total 71.eld, ~ 

Brigbtne •• 

Beater or ret'iner 
PNeIle •• 
TeaaUe index, • a/ll. 
BuNt index, kPa .'27. 
Tear index, liB .2/, 
Addi tional inf'orraatiOll: 

62.5 79.9 

PPI PFI PFI PFI 
3500SP 3500SP 3500SP 350 OSP 
40 25 39 45 

1.4 1.2 2.2 1.6 
4.5 2.7 3.1 3.4 

x S oonslIIIption at 55'" yield 32 kg S/tonne o.d. pulp produaed 
a) Chips impregnated with NH4HS03 51.81> on o.d. wood 

b)" " "Na~O':l. 26.1"'" " " 

-~ 
~ , 



SOi.utic Dallel Euaal1P't;uB repaDB Co...cm .... 1 

Countr,rl Argentina 

Wcod sample charactsristics 

loocl ,.le Oricilll 

Suple from "la Eataoion Experimental Caatelar del 
11n1Bterio de Agricultura" 

D!DIltz and fibre obazaoteristioSI 

Julo deu1t7. q/.3 490 
Pibre leaatb.,.. x) 
Pibre v1dtb. ,. 
lall tbiokD ••• ,,.. 
L __ widtb, ,.. 

LeacthjWidth ratio 
RuDltel ratio 
J1exibilit7 ratio 

Add1 Uoul iIlt'omaUODI 

s) 1000,..,. 

Chemical characteristics. 

Ext racti vee, ~ 
Bther 
.ethanol 
Ethanol-ben Bene 

SOlubilUl', ~ 
in water 
in 1 tJ. .aCR 

Ash, tJ. 

0.9 
14.3 

Lignin, tJ. 20.3 
Holoce11 ulo.e. tJ. 
Croae-llevan cellulose, tJ. 
PatoBUls, tJ. 

Additional informationl 

Ret.renoe. 43 

1.9 (hot) ... 
~ 
I 



Upbleaa1ae4 

PI'OOe88 
CbeCoal OGIl.llpUOIl, ~ 
J:appa _ber 
T1el4 (lID8Ol"HIle4), ~ 
Sore.l1Dp, ~ 

Br1chtDa •• 

B_tar or ret'iDer ....... 
'I'_Ua iDclez. Jr ./e 
lharn iD4es. kPa .'2/. 
'I'_r iDclez, ... 2/. 

B1!!Obe4 
Seqa...,a 
Chea10al oaa •• pUCIII, ~ 
na14 OIl b1eaobiDs. 10 
Total 71.14, ~ 

Br1Ib~... (~ppi) 

a_tar or rennar 
P ....... 
,....11. 1D4ex, • • /~ 
Buret laUs, 111'_ ,.'2./. 
'l'_r iD4ex, ... 2/. 
&ddltloaal latoraatloal 

Pulp1ztc and papem.klng obaracter1nl0. 

Sulphate 
17.0 IIaOJI 
16.5 
54.1 
1.0 

Valley 
40 SR 

136 
9.0 
9.0 

CEIl 

78.0 

Valley 

CEHEB 

87.1 

40 SR 
130 

8.4 
8.6 

Sulphate 
15.5 ... (oharp) 
22 
55.8 
5.8 

CBBJ!:D 

89.9 

40 Sft 
122 

8.7 
9.4 

-g» 





Plalltation operienoe 

• 183 -

Eucalyptus robusta 

(Swamp Mahogany) 

'DIe speo1es is very widespread throughout the world. Good results have been obtained 
in Bruil, Chile, India, 1Iadagasgar, Malawi, Malaysia, Mauritius and Zaire. It has been 
plallted also in Cyprus, Plorida, Italy, North Africa, Portugal and Spain. In general, the 
lJIeci88 grows well on deep, moist soils am shows fairly good adaptability to subtropioal 
land and to intertropical high altitude zones. Fbr additional information and a list of 
referenoes S88 the previous wl1ll\e (21). 

References: 22 

Wood QbaracteristioB 

'DIe basic density is in the range normal for hardwoods used for pulping. 'ftle fibres 
are of average length for hardwoods, wide IUId thin-walled, which implies a certain amount of 
fiuibilUy ani thus potential for good intel'-fibre bonding in paper. 

PulPieg oharacteristios 

'DIe species has been pulped in the sulphate process with relatively low alkali charges 
to the normal Kappa n\IDber levels for hardwoods. The yields obtained are slightly below the 
average for hardwoods. The strength properties of the pulps range f'rom average to good for 
eucalypt pulps. 

ESC pulping gives high yields with aoceptable strength properties of the pulps 

obtained. 



SOlaUfio..... Euoal;yptUII robusta 

Wood. !!!!p18 oripll' 

Sample tram Mogi das Cruses - Sao Paulo 
6.5 years old 

ptpeltz and fibre obaracteri.tic •• 

Bu10 4eaa1t7, q/a3 452 
Pi'bre leac'h,,.. z) 1 070 
Pibn width, ,. 19.0 
W&ll thiakDe .. ,,. 3.4 
L_ width, ,.. 12.1 

LeDc"h/width raUo 56 
RuDkel raUo 0.561 
Jiez1bilit7 ratio 0.64 

Ad4i UGIIal i.D1"oaaUOIls 

z) 1000,.. 1. 

Co.IOn DaIle. 

COWltry. Brazil 

Wood ..-ple oharacteri.tic. 

Chemical cba~cteri.tic •• 

Ext racU va, ~ 
Ether 
.ethanol 
Ethulol-bensene 

SclubilUl', ~ 
in water 
in 1 ~ Jaal 

.l.h, ~ 
Ligain, ~ 
Rolocellulo.e, ~ 
Cro .... Bevan oellulo.e, ~ 
PeJltoaan., ~ 

.lddi UODal intonations 

References 10 

.... 
g' 



Upbleaobed. 

P2'OOe •• 
Ch..tcal OOD .... pUOIl, ~ 
Kappa lIa.ber x 
neld (UIlBCreened), ~ 
sore.nDp, ~ 

Brip'ble •• 

Beater or refiner 
1":.8.e. 
T81UI1le 1IIdex, .. _Ie 
Burn index, kPa m2/e 
Tear illdex, .. a2/e 

Bleached 
Seep..,e 
Ch8llioal oanwaptian, ." 
neld an b1eaohing, " 
To'tal 7ield, " 

Brilhtne •• 

Beater or re~iner 
I"reeae •• 
.,-.11e index, • _/~ 
Buret index, kPa ,.'lIe 
Tear index, .. _2/e 

AMi Uo .. l inf'o~Uorll 

Pulpiag aDd papemalcing cbarachriBtio. 

Sulphate 
11.5 - 14.5 N~O (oharge) 
26.7 - 14.8 
50.2 - 48.2 
8.1 - 2.7 

Jokro 
15 SR 
10 - 40 
1.0 - 1.5 
6.5 - 7.0 

x Permanganate Number 

30 SR 
73 - 120 
6.1 - 7.0 

12.0 - 13.5 

50 SR 
90 - 136 
7.6 - 8.0 

11.7 - 12.2 
.-
Q) 
Vt 

I 



SOienUfio .... 1 EuoalyptUII robUllta 

1fo04 !!!ph oriplll 

Plorida 
10 1Mt'8 old. (approximately) 

i!!tltT aa4 fibre obaracterietioel 

lu1e cleu11i7. q/.3 449 
Jl).bre l-.r'h,,.. z) 
Pi bre w1cltb. ,. 
Wall tblo1meu.". 
LUMIl w1cltb. ,.. 

Leactb/wicWl ratio 
BuDke! aUo 
~el1bll1t7 rat10 

Ad4i tioaal iIlfomaUODI 

z) 1000,.. 1_ 

Co.aon DIUIel 

Country, U.S.A. 

Wood ..-ple cbaracter1.tic. 

Cbemical character1BticB' 

Ezt racU v.e, ~ 
Btber 
•• thanol 
Ethanol-ben.ene 

SolubUU 7, ~ 
in water 
in 1 ". Baal 

A.h, ". 
LipiD, ~ 
Bolocellulo.s. ". 
Cro • ...aevan oellulo.e, ". 
PentOIl8l'lB, ". 

Additional information. 

Rererencel 30 

i 



Unbleached. 

Prooe •• 
Cb.moal CIOIl...-ptiOD, ~ 
bPJa ImIIber ml 
neld (UJUIcreened), ~ 
Screen1D88, ~ 

Briptlle •• 

Beatsr or refiner 
1'"8I1e •• 
Ten.ile iIldex, 11' -/g 
BuJ"llt illdex, kPa m2/g 
Tear index, lIB' m2/g 

Bl..obed 

Sequence 
Cbellioal conllUllPtion, .,., 
Yield on bleaching, .,., 
Total peld, ~ 

Bri&htlls •• 

Beater or refiner 
Freene •• 
'1'_11e index, • _/~ 
Buret illdex, kPa .'2jg 
Tear index, Ill( .2/g 

Additional inf'oJWl,Uon: 

PulpiDg aDd papermaking characteri.tics 

NSSC 

37 
74 (screened) 

400 OSIi' 
65 
3.6 

x Mill trial 

Sulpbate
X 

13 
48 

86 

300 CSF 

5.9 
8.5 

.... 
~ 
I 





- 189-

PlaDtatlon experilllO. 

R..zokabl. result. have been achieved in IIOr. or l.ss tropio&l areas, in Braz11 ml iD 
the Republio of South 1frioa. Very enoouraging results bav. been obtaiDed iD Argentina, 
Chil., Rhod.sia, li8eria, lalaw1, Sri lanka and ~ PlantaUon •• :Ii.t allO iD Conso, 
Zair., SpaiD ml Italy. DI. speoi.s is not ftry resistant to frost ml aeveral failurea 
ba". been recorded with trWa of thia &peoies in low-lying tq1&torial IOn... IPor deta11ed 
information ml a liat of r.fereno •• s.e the previous volume (21). 

Wood oharaoteriatioa, 

'l'h. denaity of the wood is in the rlUlg8 normal for hardwooda uaed for pulping aDd 
the wood oan ... 11y be d.barDd. There is considerabl. influanoe of proftDlDOe on the 
dimanaions of the fibr.a. In general, the fibres are of a"'rage length, .ybe e1i«bUyon 
the vid. aid. aDd. fairly tJli.n..w.lled with flexibility ratioa up to 0.68. This impli.a 
potentially good iDtero-fibre boD4ing in paper. The lisnin content allO vari.s oonaiderab11 
depending on the origin of the auple (from low to hi«b oorapa.red. with the averag. of hard­
wooda). The 1III)1IIIt of enraoU".a i. high in SOH supl.s aul IIII\Y' O&lIIIe diffioulU .. in 
pulping. 

NpW obaraoteriaUoa 

The variations in fibre and oh.ioal oharaoterisUoa reflect alao OD the pulping 
r.ault.. Th. yi.ld iD aulphate pulping is about 50 peroent aDd the atrength properties 
V&1'1 froID below average to good for euoalypt pulps. 

The r.ultB obtained on JlB-biaulphite pulping indicate that the apeoi •• oan be COD­

.idere4 a good I'IV .terial for the proOIBS in proper ooDliUona. 1ftI. q\al1ty of the oold 
ao4a pulpe are good in reepect of the hi8h yi.ld. ml low alkali oharge. used. Th. yi.ld. 
of therIIoMOblDloal pulpa are h1&h ml quality oomparable to the oold ao4a pulpe obtaiDed 
with very low aUali oharges. Th. applicaUon of peroxide bleaching inar ..... the briPtnes • 
• ubriulUally, but no reeults are given on other properU •• of the bleaohed. pulpal 



Soientifio name, Eucalyptus saligna 

Wood. !!!IIJ)le origin' 

DaDalt: and fibre obaracteriBtioB' 

Juie d.ena1 t7, q/.3 
PJ.bre length,,. x) 
Pibre v1d.th, }JfI 
Wall thickne •• , JIll 
LDeD wid.th,,,. 

LeDsth/v1d.th ratio 
RuDltel nUo 
J1exibilit7 ratio 

Addi UODal ~ON&UODI 

x) 1000,... 1_ 

Comon DaIIIe, 

Countr,yr Brazil 

Wood sample characteriBtics 

Chemical characteriBtics. 

Extracti VBS, ~ 
Ether 
.ethanol 
E\hanol-benzene 

Solubilitl', ~ 
in water 
in 1 ~ .aaI 

Ash, ~ 
Lignin, ~ 
Rolocelluloae, ~ 
Croae-Bevan oellulose, ~ 
Pento88l'ls, ~ 

Additional information, 

Reference, 2 

-" 

'B 



Pulping aDd papermaking characteri.tic. 

Unbleached. 

Prooe •• Cold soda Cold soda 'l'JIP TMP 

Ch.-1cal. OOD.w.ptiOD, ~ 2.7 N~O 0.9 Na20 0.7 Na20 
Kappa D1DIber 
n.ld (1Ul8Creened), ~ 90 93 94 96 
Scnen1D4r8. ~ 

Briptn ••• 43 47 49.5 47.5 

Beater or J"8finer 
60 CSF 60 CSF 1':.. .... 60 CSF 60 CSF 

Ten.11e iDdu:, Jr ./g 41 23 25 20 

Buret index, kPa m2/g 
Tear indu:, .. m2/g 4.0 2.3 3.1 2.1 

.... 
\0 .... 

Bleached 

Seqaence p p p p 

Chemical conllWllption, 1- 1.5 H
2
0

2 
1.5 H

2
0

2 
1.5 H

2
0

2 
1.5 H

2
0

2 
neld on bleaching, 1-
Total 71eld, ~ 

Briptne •• 62 69 63 62 

Bea1;er or J"8f'lner 
Preene •• 
'1'8I1811e index, •• 'g 
Buret index, kPa .. 71! 
Tear index, III:' .2/g 

Addi tional infomatiODI 



S01entlt10 names Eucalyptus sa1igna Co.-on name, 

Count 17' Brazil 

Wood ..-ple oharacteristics 

Wood !!!pI. orieln. 

Sample from the area ot Mogi Guacu, Ee'tado de Sao Paulo 
5 years old 

Deaalty and f1bre oha~cteristiosr 

Ju10 d .. U1', -q/a3 490 (434 - 588) 
Pibre length,,. x) 1 130 (770 - 1 710) 
Pibre width, ,. 17.8 (15.0 - 25.0) 

~:!!a t==:;: ,.. 3.75 (2.5 - 6.25) 

Length/width ratio 63 
JluDtel ~tio 
Piez1b1l1t1' ~tio 

Addi Ucmal iIlfOl'Mtions 

x) 1000,.. 1_ 

Chemical cha~cteristios. 

Ext racti ves, ~ 
Ether 
Methanol 
ftbanol-bensene 

solubility, ~ 
in vater 
in 1 ~ Baar 

Ash, ~ 
Lignin, ~ 
Ro100e11 ulose, ~ 
Cl'Oaa-Bevan oellulose, ~ 
Pentoaans, ~ 

Additional informations 

0.4 

3.2 

Reterenoe. 7 

3.6 4.2 (hot) 
18.0 

0.3 
23.0 

50.2 
17.8 

.... 
';S 



UDbleache4 

Pl'OO ••• 
Ch..toal OOIlBWqJtion, 10 
Kappa nuabel' 
Yield. (UIlBCreened), 10 
ScreaniDCB. 10 
Briptn ••• 

Beat.1' 01' ref'iner 
PRen ••• 
Ten.Ue 1nd.ex, If ./g 
Burri ind.ex, !EPa 182/g 
Tear ind.ex, lIB .2/g 

Bleach.d. 

Sequ..ce 
Chemical conw.p1;ion, .,. 
Yield. on bleaching, .,. 
Total ,yi.ld, 10 

Brisbtn ••• 

Bea"er or retiner 
Preen ••• 
Tenene inclex, • .Ig 
BUl'IIt index, kPa ,.'27g 
Tear ind.ex, all' .2/g 

Ad.d1 tional inf'onatiODI 

pulpiDg UId papemalcing characteri.tic. 

BiBulphi te (Rg) 
4.0 - 6.0 S02 (charge) 

32.8 - 103.0 
47.3 - 61.4 
0.1 - 10.1 

Jolcro 
30 SR 
42 - 13 

2.1 - 4.0 
6.0 - 9.1 

45 SR 
41 - 75 

2.1 - 4.3 
5.4 - 9.0 

60 SR 
38 - 69 
1.8 - 3.9 
4.8 - 8.1 

..A 

~ 



Soien~ifio name, Eucalyptus sa1igna 

Wood 8!!!ple OrigiDS 

4 - 20 ;years old 

Density and fibre oha~ct.risticSJ 

... 10 4enait7, q/.3 400 - 610 
Pibre lenc'la,,. x) 760 - 1 130 
Pibre 1dd:th, ,. 14.9 - 20.0 
Wall ~hiolme •• ,,. 3.1 _ 5.2 
LuaeD wid~h, JIll 5.4 _ 12.9 
LeDgthfwid~la ~tio 
BuDke! ratio 
l1ezibilit7 ~tio 

4dd1tiaaal iDtoraatioDs 

x) 1000,.. 1_ 

Co_on DIUIIel 

Countryl Brazil 

Wood sample characteristics 

Chemical cba~cteristicsi 

Ext racti ves, ~ 
Ether 
Methanol 
Ethanol-benzene 

Solubility, ~ 
in water 
in 1 ~ W&CII 

ABb, ~ 
Lignin, ~ 
Rolocellulose, ~ 
Cross-Bevan cellulo.e, ~ 
Pento8aDs, ~ 

Additional informations 

References 8 

1.6 - 4.0 

1.6- - 7.4 (hot) 

0.2 - 0.4 
18.7 - 28.4 

45.8 - 61.5 
16.5 - 18.9 

-" 

)e 
I 



1JIlbl eacbed. 

Prooe •• 
Ch..tcal OOD8Wlption, ~ 
hppa nuaber 
Yield (un.oreened.), ~ 
SCl'HIlinge, ~ 

Briptne •• 

Beater or refiner 
Pnene .. 
Tensile index, 11' a/g 
Buret index, kPa m2/g 
T_r index, lIB' 1821 g 

Bleached 

Sequ.ace 
Chemical coftlruaption, ~ 
Yield on b1eaohing, ~ 
Total 7ield, ~ 

Bri8htness 

Bea~er or refiner 
Freenes8 
T8D8ile index, • • /g 
Burst index, kPa m'2}g 
Tear index, at: .2/g 

A44itioaal inf'oraation: 

Pulping and papemaking characteristics 

Sulphate :Bisulphi te (Ng) 

41.2 - 55.3 

36 - 45 SR 

58 - 122 
5.3 - 8.2 
8.6 - 13.3 

31.0 - 101.1 
48.6 - 57.9 

45 SR 

41 - 75 
2.1 - 4.3 
5.4 - 9.0 

..... 
\D 
VI 

I 



Soi.Ufio .... , Eucalyptus sali8D& 

Voocl !!!!ph OriP.DI 

Sample f'roaI Ibgi Quacu - Sao Paulo 
5 years old 

Deaeitl and fibre characteristios, 

Bulc cl._UT. Jq/.3 495 
l'ibre lellltb.,.. z) 1 010 
J'1bre v1cltb. ,. 19.1 
Vall tbiolal .... ,.. 3.1 
Laaen v1dtb. ,.. 12.9 
Lell4rtb/v1cltb raUo 53 
BuDke! ratio 0.481 
J1ezihilitT ratio 0.68 

Ad41 Ucmal intOlWaUODI 

z) 1000,.. 1_ 

COallOD DUlel 

Countr,yl Brazil 

Wood sample characteristics 

Cbemical cba~cteristicst 

Ext racti ves, f. 
Btber 
.ethano1 
Btbano 1-ben sene 

SolubilitT, f. 
in .. ter 
in 1 f. Baal 

Aab, f. 
Lipin. f. 
Ro1oce11ulose, f. 
Crosa-BeVUl oellulose, f. 
Pento8lll1s, f. 

Additional into~tiont 

Referencel 10 

2.4 

3.0 (hot) 
13.1 

26.3 

54.1 
17.8 

..& 

'& 
J 



lJllbl eaohecl 

Proo.ss 
Chemcal oonawaption, ~ 
Kappa naber 
Yield (unacreened), ~ 
Screenings, ~ 

Brightne.s 

Beater or refiner 
PneDe.s 
Ten.ile index, Jf a/g 
Buret index, lcPa m2/g 
Tear index, l1li' m2/g 

Bleachecl 

SequeDce 
Chemical _ ... Uon, ." 
Yield on bleaching, ~ 
Total yielcl, ." 

Brishtne •• 

Beater or retiner 
Freene •• 
TeDIIHe index, • • /g 
Burst index, kPa .'27 g 
Tear index, fIif m2/g 

Additional nfo~tiODI 

Pulping and. papemalcing characteristio. 

Sulphate 
13.0 Na20 (charge) 
20.5 
50.2 
1.1 

Jokro 
25 SR 
63 
5.1 

11.6 

40 SR 
97 
6.6 

12.5 

70 SR 
107 

7.4 
12.7 

-A 

~ 



SOl8Dtific na.8. Eucalyptus saligna COIlllllOl1 DaIIIe. Rererence. 27 

Country. Brazil 

Wood sample characteri8tic8 
I 

I 
Woocl IIIUIlDle oril!D. Chemical cba~cteri8tics. I 

5ample f'l'om the area or Mogi Guacu in the 8tate of 
Extractives, ~ I Ether 

sao Paulo lIethanol i 
8 year8 old Ethanol-ben zelle ! 

, 

Solubilit7, ~ I 
in water 

I Dtaeitz and fibre obaracteristics. 1n 1 'to lIaC1t 

-A 

'£ 

Buic dena1t7, q/-3 Aah, 'to 
Pibre l-.r'b,,. %) Lignin, ~ Pibre Widtb, ,. BoloceUulose, ~ wall tbiolal ••• ,,. Cro8e-Bevan oellulose, 'to 
LlIMIl Width, ,.. Pento88fta, ~ 
Lensth/Widtb ratio 
RuDkel ratio 
Piez1bilit7 ratio 

AMi UODal iIlt'omationl Additional informationa 

x) 1000,. • 1. 

- -- -- .--~ ~-~~~ ~--~ ~ ~---~------ -- --_.- -- --- --



Unbleached 

Process 
Chem.oal conawaption, ". 
Kappa nw.ber 
Yield (unacreenecl), ". 
Screenince. ". 

Brichtn ••• 

Beater or refiner 
PReae .. 
Tensile index, If ./g 
Buret index, lIPs m2/g 
Tear index, lIIlI' m2/g 

Bleached 

Sequence 
Chemical conllWBption, ." 
Yield on b1eaohing, ", 
Total. 7i,eld • ." 

Brigbtneaa 

Beater or re1'iner 
Preene •• 
'1' __ 11e ind..x, If ./g 
Burst index, lIP. m'2} g 
Tear index, IIW a 2/g 

Pulping and papenaaking characteriBtio8 

Sulphate x Sulphate 
9.0 N~O (oharge) 12.5 Na20 (oharge) 

20-60 30 
47.5 - 50.9 50.0 

0.5 - 5.3 3.4 

Jokro 
30 SR 40 SR 50 SR 30 SR 
68 - 78 73 - 87 83 - 93 83 
4.0 - 4.5 4.8 - 5.7 5.5 - 6.4 5.9 

10.7 - 13.4 11.5 - 12.0 12.0 - 12.1 14.0 

Additional ini'onation: x Rapid alkaline pulping (neinert) 

40SR 50 SR 
94 102 
7.4 8.2 .-.. 

12.2 12.0 \0 
\0 

I 



S018Jltific ... s Eucalyptus saligna COaDOn DaIle. References 29 

Countr.yl Brazil 

Wood ..-ple characteristics 

Wood !!!!!ph oricilll 

Sample from "Champion Papel e Cellulose S.A., Megi Guacu 
8 and 13 years 0 ld 

P!D!itl and fibre characteristics. 
Bea1c deaa1ty, kg~3 530 - 610 
Pibre l-.r'h,,.. x) 759 - 945 
Pibre width, ,. 15.8 - 18.4 
Vall th101m ... , JIll 4.6 - 5.2 
Laaen width, ,.. 6.6 - 8.0 

Leagth/width ratio 48 - 51 
Runkel ratio 1.3 - 1.4 
Jiexib1lity ratio 0.42 - 0.43 

AcIdi ticmal iDtOl'Mtions 

x) 1000,.. 1. 

Chemical characteristics. 

Extractives, 'I> 
Ether 
.ethanol 
Ethanol-benzene 1.6 - 1.7 

Solubility, 'I> 
in water 
in 1 'I> WaaI 

4.7 - 7.4 (hot) 
17.8 - 20.8 

Ash, 'I> 0.2 - 0.3 
Lipin, 'I> 18.7 - 21.6 
Rolocellulose, 'I> 
Croae-Bevan cellulo.e, 'I> 57.4 - 61.5 
Pento8afta, 'I> 16.9 - 18.8 

Add! tional intonaticn. 

~ 



UDbleaobed. 

ProMs. 
Ch.m.CIIl OOllsuapt1on, ." 
Kappa ~ber 
neld (1Uleoreened), ." 
SCrHllince, ." 

Brip'tlle •• 

B .. 'er or ref'1ner 
"]feene .. 
TeIlIIUe 1.Ildex, If ./g 
Buret: index, !EPa m2/g 
Tear index, all .2/g 

Bleached 

Sequence 
Chellical CODIlUllpUon, ." 

neld on bleaohing, ." 
'1'01;&1. 7ie1d, ." 

Brisbtne •• 

Beater or ret'iner 
"reene •• 
'1'_11e index, II ./g 
Buret indeX, kPa .'27« 
Tear index, III:' .2/g 

Addi"tioua1 inforaa"tionl 

Pulpibg and. papel1llBking characteristics 

Sul.pba'te 
13.0 - 14.0 Ba20 (charge) 
23 
46.5 - 50.3 

1.9 - 3.7 

Jokro 
30 SR 
88 
4.9 

12.8 

45 SR 
101 

6.6 
13.3 

60 SR 

103 
7.3 

12.5 ~ 
-" 



S01~t1f10 aa.81 BaDalyptus aali8D& Co..on DaIIel 

Countr,yl Brasil 

Wood ..-ple oharacteriatica 

Wood !!!ph orienl 

Sac.ple f:rom the Eacola Superior de Floreatu in Viaco .. , 
.:LDaa Gerai. nate 

pept1tz and fibre oharaoteriatioal 

Iu1c daui t7. qJ.3 
fibre l-ath.,. x) 
fibre vldth, ,. 
Vall th101me .. ,,. 
L\1MIl vldth,,.. 

Lellgth/vidth raUo 
Runkel raUo 
Jiez1bll1t7 rat10 

Add1 Ucmal i.Df'oaaUOIl. 

x) 1000,.. 1_ 

900 
19.8 
4.3 

11.1 

0.78 
0.56 

Chemical cba~cteriatioa. 

Ext racti vee, ~ 
B1;her 
.ethanol 
Ethanol-ben.ene 

SolubilU7, ~ 
in _ter 
in 1 1> -.aaI 

Ash, ~ 
Lignin, ~ 
Boloce1luloae, .,. 
Croa~YaIl oellulo.e, .,. 
Pento .... , .,. 

Addi tional infoaaUonl 

RefeNllOe. 32 

§ 
I 



UIlbl eached. 

Proo ••• 
Ch.-1oal. conswapt1on, ." 
Kappa n1lllber 
T1elcl (unscreened), ." 
ScreeniJll1l, ." 

Briptn •• s 

Beater or refiner 
Pftene .. 
Tenelle inclex, lJ -Lg 
Buret 1nclex, kPa m2/g 
Tear inclex, IIlf m2/g 
B1eachecl 

Sequenoe 
Cbellical conllWlp't1Oft, .,. 
ne1cl on bleaching, .,. 
Total ,Jielcl, ", 

Brisbtnes. 

Beat.r or refiner 
Preenes. 
T8Il81le ind.x, • _/g 
Buret inclex, kPa m'2/g 
Tear index, ~ _2/g 

Additional infor.ation: 

Pulp1Dg and pape:naak1ng characteristios 

Sulphate 
25 Na20 (charge) 
18.5 
43.1 

0.03 

350 CSF 
134 

6.8 
11.1 ~ 

Vol 



SOlenUtic .... 1 Eucalyptus saligna COaDOn D&IIel 

Countr,rl Argentina 

Wood sample characteristics 

Wood !!!ple oneiDI 

5ample from Itla Eataoion Elperimen'tal Castelar del 
M1nisterio de Agrioultura" 

Deneitl and tibr. charact.ristiosl 

Ba.lc dene1t7. q/.) 369 - 474 
I'1br. leagth.". x) 
I'1bre width, ,. 
Wall thloba ••• ,,. 
L1IIIeIl width, ,.. 

LeDgth,/v1dth ratio 
RuDltel raUo 
Plex1bilit7 ratio 

Ad4i Ucmal iJdomaUOIlI 

x) 1000,.. 1. 

Ch.mical cba~t.ri.tic.1 

Extracti vee, ~ 
Eth.r 
Methanol 
Ethanol-bensen. 

Sol ubil itT, ~ 
in water 
1n 1 ~ lIa.(J1 

Asb, ~ 

0.5 - 1.3 
15.0 - 15.2 

Lignin, ~ 25.9 - 29.5 
Roloc.Uulose, ~ 
Cro .... B.van o.llulos., ~ 
Peato88lls, ~ 

Additional intormationl 

R.t.reno.1 43 

2.2 - 2.8 (hot E 
I 



Unbleaahed. 

ProoeBB 
Chemoal oonBu.pUon, 1> 
ltappa _b.r 
n.1d (UlUlCreened), 1> 
Screen1ace, 1> 
Briptrae .. 

Beater or refiner "]N ...... 
Tenen. index, B _Ie 
Buret index, !EPa m2/e 
Tear indez, .. m2/e 
B1each.d 

Sequeace 
Chemoal conlllllaP"tion, '1> 
Yield on bleaching, '1> 
Total 7ie1d, 1> 
Brip"n.se (Tappi) 

Beater cr reriner 
PreeneB. 
T .... U. indez, • _/~ 
Buret index, kPa m2jg 
Tear index, .. m2/g 

.lc14itional iaf'omaUODI 

Pulping and papermaking oharacteristios 

Sulphate 
17.5 - 18.0 BaCH 
20.0 - 21.0 
50.5 - 51.0 
0.7 - 0.9 

Valley 
40 SR 

102 - 134 
6.3 - 8.8 
8.3 - 9.1 

CEll 

70.6 

Valley 

Sulphate 
16.5 - 17.5 BaCH (charge) 
22 

CEHEH 

82.9 

50.7 - 52.0 
1.2 - 1.9 

40SR 
112 

8.9 
7.9 

CERED 

86.5 

40SR 
113 

8.5 
9.5 

~ 
VI 

I 
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PlaDtaUOD experienoe 

'!h1l 11 ODe of the main species available in I .. South Wale., ll11traliao RIpDBratioD 
aner tire in I0Il8 &1''' hu gi'l8ll ri.e to enensive stlUlls of _11 tr.... 10 report. OD 
oulU",UOD of the epeoi .. are available. 

Iloo4 ohIrIoteri.Uos 

'lb luio d8118ity of the voocl 111 in the I'8ZIge normal for hardwoode iliad for pulping. 
10 other wood data are available for the present IIIIIIple. 

Pulp1Dc oharaoteri.Uoe 

'lh. pulp yie14 in 'the .upbate prooe •• is tairly good in view of 'the low !Cappa 
D.bar of 'the pulpe obtained. 'lhe.trength properU .. of 'the pupa do DOt ... to be 
below Iftl'Ip altho". there 11 10118 ftriaUOD in 'the re.ult.. In general, it ._ that 
it 11 DOt DtoeIl&rJ to r.»VI 'the a.IOth 1nnIr bark of the loge to obtain saUsfactory pulP. 
'lhe blllOhabiUty of the pulp troll UI1barDd. loge ie Dot sipifioaDtly inferior to pulp l1114e 
!rOIl debarDd. wood. 



SCientifio namel Eucalyptus sieberi 

Wood I!!I!J)le origin. 

a} 25 years old 

b) oomposite sample of different ages 

D8D8itl and fibre oharacteristios. 

Buio denaitl', q/.3 a) 555 
Pib:re lengtb,,.. x} 
Pibre widtb, ,. 
Wall tbickn ••• ')111 
L1UleD widtb, ,.. 

Length/widtb ratio 
RuDkel ratio 
Plexibilitl' ratio 

Additional iDtoraatioDI 

x} 1000,.. 1_ 

Coaon DaIlIes 

Countryl Australia 

Wood sample oharacteristios 

Chemioal obaracteristiosl 

Ext raoti ves, ". 
Etber 
.ethanol 
Ethanol-benzene 

Solubility, ". 
in water 
in 1 ". lIaC.11 

Ash, ". 
Lignin, ". 
Roloaellulose, ". 
Crose-Bevan oellulose, ". 
Pentosans, ". 

Additional informationl 

Referenoe. 71 

I 
N g 



PulpiDg IU'Id. papenaaking characteristios 

lJDbl eachecl a) b)Unbarked Debarked. 

Prooe •• Sulphate Sulphate Sulphate 
Chemoal OOIlawaption, 1> x 14 - 17 Na20 14.0 Na20 14.0 Na20 
Ea~ IllIaber 10.1 - 13.4 20.7 15.7 
Yield (UDBCreened), 1> 
SCreenings, 1> 

50.1 - 51.4 48.9 50.6 

Brightne •• 

Beater or refiner PFI PFI PFI 
,,]NeDe .. 350 CSF 319 CSF 122 CSF 335 CSF 125 CSF 
Ten.ne index, If -/g 105 (approx.) 57 87 69 93 

I Buret index, IIPa m2/g 3.1 5.4 3.1 5.6 :g Tear index, III m2/g 13 (approx.) 9.3 11.3 9.4 10.8 \0 

Bleached 

Sequ.nce CmD CEHD 
Chemical consumption, ." 
Yield on bleaching, ." 

46.2 Total ,yield, 1> 42.3 

Brightne •• (Elrepho) 84.3 83.4 84.7 

Beater or ref'iner PFI PFI 
"reene.s 338 CSF 242 CSF 360 CSF 
TelUlile index, If .~~ 51 70 64 
Buret index, kPa.. g 3.4 4.3 3.9 
Tear index, .... 2/g 9.1 9.0 9.4 

Additional infolWLtionl x charge 





lucalyptus tereticornis 

Plantation ezperience 

Good results of this species have been obtained on a small scale in lDdonesia BIId 
Zaire. It baa aucoessfully been raised in India and shown to be adaptable in Plorida. The 
results in Brazil have been less sucoesBful. 1a an exotic it haB been introduces in Italy, 
Spain, Portupl, C~rus and North Af'loica. It haa exhibited inferior growth in Bemi~id 
IOnes and low resistancB to drought. It cannot be acclimatized at low altitudes. 

References: 21, 22, 29, 30 

Wood oharaoteristios 

The wood of lhe present I8IIIples is of medium denSity for hardwoods although densiUea 
of 850 - 1 050 q/m have been reported in samples from natural stands in Australia and a 
density of about 650 qfm3 is considered normal for the speoi .. in India. The fibres are of 
average lBDBth, fairly thin and of normal wall thiclcness for hardwoods, which implies a good 
opacity in pulpa lIIIIle from the species. The chemical charaoteristios do not rfIVeal lUlything 
that would callie diffioulUes in ohemioal pulping. On the other hand, the wood haa proved 
to be difficult to debark. 

Pulpinr characterhUca 

Sulphate pulping requires relatively low alkali chargeB and gives low pulp yields 
compared. to average hardwoodB. 'nIe strength propertieB, eBpecially the tear index, are good 
for both IDlbleached and bleached pulpB. 'nIe opacity and brightneBs of the pulpB are good. 
On the other hand, the costs of bleaching are somewhat higher than average. 'nIe yield of 
dh801ving pulp is low, both the brightneBB and the ... oellulose lfIVel are comparable to 
thoae of average hardwoods. HSSC pulping gives high yields and pulps of acceptable quality. 
Pleaae note that theBe findings refer only to the present sampleB of a density lower than 
nomal for the Bpecies in general. Higher density species have in general exhlbited. lower 
strength valUis. 



SCientific na.e. Eucalyptus tereticornis Co.-on DaIIIe. 

Countr,yl Brazil 

Wood sample characterietics 

Wood. BallDle orien. Chemical cha~cteri8ticBI 

Sample from the plantations in "Estado de Minas Gerais" Ext racti vee, 1-
Ether 

7 years old Methanol 
Ethanol-benzene 

Solubility, 1-
in water 

Dl!!itz and fibre oharacteriBtioSI in 1 1- Ba(JI 

Beaic d ... UI'. q/.l 512 
Ash, 10 P1bre length.,. x) 828 Lignin, 1-I'i bre width, ,. 14.8 Holocell ulose, 'f. vall thiolme •• , JIll 4.2 Crose-Bevan oellulose, 'f. Luaa width, ,.. 6.3 PentoBaIlS, 1-

Length/width ratio 56 
RuDkel ratio 1.33 
Plexibilitl' ratio 0.43 

Addi tional iDt'O .... tiOD. Additional intonratioDl 

x) 1000,. • ,. 

~ - --~- ~---.. ~- - ~- ----- - - -

Rererence. 

0.56 

5.1 (hot) 
17.2 

0.30 
22.8 

60.2 
19.3 

- ~ -

29 

I 

~ ~ 

N -N 

I 



Upb1HObecl 

ProM •• 
Chemoal OOIl8UllpUon, ~ X 

Kappa Daaber 
ne1d. (UlUlCreened.), ~ 
screa1nge, ~ 

Br1p.~ ••• 

Beater or refiner 
Jl'ftene .. 
Tenelle ind.ex, 11' a/g 
Buret ind.ex, Jl:Pa m2/g 
Tear ind.ex, .. m2/g 
Bleached 

Seep..:e 
CbelDioal con8Ullp'tion, ~ 
Yield on bleaching, ~ 
To"-l 71.1d., ~ 

Briptne •• 

Beater or refiner 
Freene •• .,..11. index, • a/g 
Buret index, kPa .'27g 
Tear index, riB .2/g 

AMi tional iDf'On.atiODI 

PulpiDg and pape:nuaking characteriBtic. 

Sulphate 
13.0 Na20 

46.2 
2.1 

Jokro 
30 Sft 
17 

5.1 
14.0 

45 SR 

88 
6.4 

13.2 

X oharge to Permanganate number 16.0! 1.0 

60 Sft 
98 
7.3 

13.4 
I\) -UI 



SOientific namel Eucalyptus tereticornis COllllllOn ll&IIIel 

Countryl U.S.A. 

Wood sample characteristics 

Wood .. Ie OripDI 

Florida 
10 years old (approximately) 

DeD8itl and fibre obaracteristicel 

Juio. deu1t7. q/.) a) 577 b) 497 0) 497 - 545 
Pibre length,,. x) 
Pibre width. ,. 
Vall thiolal ••• ,,. 
L1IMIl width, ,.. 

Lebcth/Vidth ratio 
limite! ratio 
Jiez1bilit7 ratio 

Add! ticmal illf'O .... UODI 

x) 1000,..,. 

Chemical characteristicsl 

Ext racti vee, 10 
Ether 
.ethanol 
Ethanol-bensene 

Solubility, 10 
in water 
1n 1 10 Baal 

Aab, f. 
Lignin, .,. 
Rolocelluloae, .,. 
Cross-Bevan cellulose, .,. 
PeDt088l1e, 10 

Additional information: 

Referencel 30 

I\) ... 
~ 

I 



UDbl eachecl 

P:rooess 
Chellical conewaption, ~ 
bppa nlmlber 
Yield (UDscreened), ~ 
Screenings, ~ 

Brichtne"" 

Beater or refiner 
PJ!8eneBB 
Ttmsil e index, If a/ g 
Burst index, lIPa m2/g 
Tear index, .. m2/g 

Bleached 

Sequence 
Chemical conlNllpUon, .", 
Yield on bleacbill«, .", 
Total 7ield, ~ 

Pulping aDd papemakill« characteristics 

a) 
NSSC 

38 
75 (screened) 

400 CSF 

6~ 
3.6 

b) 
Sulphate 

9 x 
32 (screened) 

Brightness 92 

Beater or refiner 
Preeness 
Tensile index, I a/g 
Buret index, kPa m2}g 
Tear index, rar: m2/g 

x Tappi 40 ml 
Additional infor.ation: b) Dissolving pulp commercial 

c) commercial bleached grade kraft pulp 

c) 
Sulphate 

12 - 20 

36 - 43 

92 - 93 

300 CSF 

7.4 - 7.6 
13.0 

I\) .... 
V'I 
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Eucalyptus tll,ellari' 

PlantatioD !lp!rienoe 

10 information available. 

Wood charaoteri.tios 

The buio denei ty is in the range normal for hardwoods used for pulping and the 
fibre length somewhat below average. However, the latter may be due to the sample being 
trom a tree only four years old. 'DIere would probably be an improvement in the other 
fibre dimensions with age as well, but taking the values as s\JOh, there would 88em to be 
III undesirable stiffness in the fibres. 'ftle lignin oontent is somewhat hi8h for a hardwood. 

Pulping oharacteristios 

Iftle yield on sulphate pulping is below average for hardwoods. 'DIe quality of the 
pulp, both 1D1bleaohed and. bleached is below average for euoalypt pulp and resembles beeoh 
pulp. However, DOte that the sample is very 10ung and the result. MOuld be Been in the 
light of this fact. 



SOi8llUfio..... Eucalyptue hssellaris COJaOJ1 DaIIIe. Referenoe. 9 

Country, Brazil 

Wood sample oharaoteristics 

Wood. !!Mp18 Oriplll 

Sample from the plantations in the region of Linhares 
4 years old (average) 

Deaaity and fibre oharaoteristios. 

Buic 4eu1 t,1, q/.3 560 
Pibre length,,. z) 850 
Pibre wi4th, ,. 16.2 
vall thiolm ••• ,,. 5 0 
LlIMIl wi4th t ,.. 6: 1 

LeDlth/wi4th ratio 52 
RuDltel ratio 1.64 
J1eztbilit,1 ratio 0.38 

Ac1di UOD&l i~omatiOll' 

z) 1000,.. 1_ 

Chemical characteristics, 

Extractives, ~ 
Ether 
.ethanol 
Ethanol-benzene 2.1 

Solubilit,1, ~ 
in water 5.2 (hot) 
in 1 ~ .aOB 17.2 

Aah, ~ 0.6 
Lignin, ~ 24.1 
Rolocellulo.e, ~ 
Croa...;sevan oellulo.e, '1. 49.6 
Pentoll8lls, ~ 20.6 

Additional informations 

~ .... 
CD 
I 



Pulpiag aDd S-penaak:ing cbaNOteri.UC. 

5l!!bl eaohed. 

PI'OOe •• Sulphate Sulphate 
Cbem.oal ooa8Uaption, 1- 14.0 Na20 (charge) 13.0 Na20 (charge) 
bppa au.ber 17 23 
Yield (uneoreened), 1- 46.1 47.5 
SCreeniage, 1- 0.1 0.5 

Brip:tDe •• x 40.2 33.3 

Beater or reriDer Jolcro 
PReae .. 30 SR 45 SR 60 SR 30 SR 45 SR 60 SR 
T8IlII11e index, Jf ./g 78 88 93 73 85 92 
Buret indez, kPa m2/g 4.8 5.6 6.0 4.6 5.8 6.4 
Tear indez, ..... 2/g 8.6 9.0 8.4 11.3 10.2 9.6 

I\) .... 
\Q 

I 
Bleached 

SeqIlClCe CEEDED CEHDED 
Chellioal ConllUllPUon, '1> 
Yield on bleacbiag, '1> 94.0 89.3 
Total 71e14, '1> 43.2 42.0 

Brightne •• x 86.6 89.3 

Beat.r or retiner Jolcro 
Preene •• 30 SR 45 SR 60 SR 30 SR 45 SR 60 SR 
'1'_l1e iDdex, •• 'g 61 66 69 60 64 66 
Buret indez, kPa .. /g 3.2 3.6 3.8 3.3 3.9 4.1 
Tear indez, .,: .2/g 8.0 7.6 7.4 9.4 9.8 9.0 

Additional inforaation: x ABCP P16/73 
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b:a1yPtua torel11ana 

PlIDtat10n e!J)!rilJ1Oe 

Iftle 8plCiel 11 II&Uve to I. Queensland, ilIltra1ia am is ucepUoll&1 in growing 
vi thin the ... gin of trop1oa1 rainforests. Trial plantationl have been eltablished in 
Argentina, Bruil, Jigeria, JyualaDd, SlIlan, Congo, C;yprua, India, lalayaia, 1\18tra1ia, 
Solo .. IalaDllI and Hawaii. 

ReferlJ1Oel' 22 

Wood oharacterisUos 

The bailie density of the wood 11 in the range nol'lll&l for hardwoods l18ed for pulping. 
It Ihould be noted that the lamp1e is talatn for very JOlIZIg trees aDd OODSlqll8l1tly it 0811 be 
expected that the fibre dimensions would be different in more .ture treel. However, the 
1IIIIp1e U luah ooDta1na oolllplU'&Uve1y ahori fibrel with a omain IIIOlII1t of IUfmess whioh 
would affect the potential bonding in paper. 'DIe chemioa1 oomposiUon does not 1IIp1Y1D7 
difficulty OD oh_ioal pulping. 

Pulp1Dc oharloteristics 

The yield. of pulp in the sulphate prooess is slightly under average for hardwoods. 
'DIe strength obaraoterisUol of the pulp correapom. to average quality euaal;ypt sulphate 

pulp. 



SOlelltino .... Eucalyptus wrelliana C~ naae. Reterenoel9 

COUll'tr.rC Brasil 

Wood ..-pl. oharacteristios 

Wood !!!ph oric11l1 

Sample from ~e plantatioDa in the region of Linhares 
4 ,.ars old (average) 

P!D!itl and tibre characteristios, 

Juio 4ena1t7, ketal 465 
Pibre length,,.. z) 810 
Pibre width, ,. 17.2 
Wall thiolm ... ,,. 4.7 
L11IIeD 1I1dth, ,.. 7.8 
LeQlth/1I1dth ratio 47 
BuDke! ratio 1.21 
Plez1bilit7 ratio 0.45 

Addt tional iDt'omatiOllI 

z) 1000,..,. 

Chemical charaoteristics, 

Extractiwe, ~ 
Ether 
.ethanol 
Ethanol-ben.ene 2.0 

Solu.bilit7t ~ 
in water 
in 1 .,. .aCE 

J.ab, ~ 
Lignin, .,. 
Rolocellulose, .,. 
Cross-Bevan oellulose, ~ 
PentoHllB, ~ 

Additional intor.ationc 

2.9 (hot) 
18.5 

1.0 
22.0 

52.9 
23.0 

I\) 

~ 



Pulpiag and papemakinc characteri.tio. 

lJDblee0he4 

Pl'Oo ••• Sulphate Sulphate 

Ch.-1oal GOnllUllpUon, ~ 14.0 1l~0 13.0 R&20 
Kappa ImIIber 17 23 
Yield (UDacreened), ~ 51.5 50.5 
SCreeaiDgB, ~ 0.1 0.4 

Bripue •• x 33.8 28.8 

Beater or refiner Jolcro 

"fteDe .. 30SR 45SR 60 SR 30 SR 45SR 60 SR 
TeneUe index, 11 -Lg 85 101 109 80 83 94 
Buret index, kP& m2/g 5.4 6.5 7.1 5.1 6.0 6.4 I\) 

Tear index, ... m2/g 8.7 8.2 8.0 8.6 8.8 9.0 I\) 
~ 

Bleached 

Sequeloe CmDED CEHDED 
CheJDical conw.pt1on, .,. 
Yield on ble&chiag, .,. 95.0 91.5 
Total 71eld, ~ 48.8 45.8 

Br1ptne •• x 87.5 90.0 

Beater or refiner Jolcro 

Preen ••• 30SR 45SR 60 SR 30 SR 45SR 60 SR 

'I'eD811. index, • _~" 75 82 86 75 79 81 
Buret index, kPa _ g 4.0 4.7 5.0 5.4 5.5 5.6 
Tear index, .. _2/g 8.5 9.0 8.6 8.4 8.1 8.0 

Additional inforaation; x ABCP P16/73 





EmalyPtua viminalie 

PlaDtation u:perience 

R.arlcable growth rates havs been obtained in the JlediterranBID area, eapaoially in 
Porivpl. EDoouragiDg results have also been obtained in California, Bruil, Chile, the 
B,publio of South ltrioa IUIIl at hi8b alU'tllles in India, 'l'aullllia IUIIl Zaire. 'ftle apeoies is 
fairl, troat-hard, IDIl mostly utilised in the oooler temperature subhlllid. aector of the 
a1lD81' rainfall lOne. lor additional inforation and referenceB Bee the prerio. wllll8 
(21). 

Referencul 10, 21 

The luic densit, is in the normal range of hardwoods UHd for pulpizlg. The fibre 
leagth is about the average for hardtlOOdB. The fibrea are of intemed.iate leagth, 00IIIpU'a­

tively thin IUIIl thiD-Rlled. 1 certain 8II01IIIt of fiuibilit, IUIIl th,. good intaro-fibre 
boDlliDg in paper is to be expected. Chllllioal data do DOt impl, IIIl7 diffioulties in ohllllioal 
pulpiDg. 

Sulphate pulps with 71e14s 80111811bat lower than averap are obtained. with relativelJ 
low allcali Ohargel. The Itreagth properties are about the average for l\ID&lJpt lulphate 
pulps. It baa allO been reported that after l'tIIIOVIJ. of 1 ... B IUIIl Wip duriDg thl ba.r'nri­
iDg operation, the reuiDler material above grod itI auitable for pulp and. paper or fibre­
boar! pro41111tion. 



SCientifio ~I EuDalyptus vimiDalis 

llood !!!ph origiD.' 

Samp le t'rolD '!'res Barras - so. 
11 years old 

Density and fibre obaraoteristio.1 

Buic 4euU7, kelal 512 
fibre leacth,,. x) 1 130 
fibre width, ,. 16.8 
vall thiolme .. ,,. 3.4 
L1meD width, ,. 10.1 

Lencth/width ratio 67 
RuDkel raUo 0.673 
P1as1bilit7 ratio 0.60 

AMi UODal :iD.tOI'MUOD.I 

x) 1000,.. 1. 

CoalOIl ..... 

Countr,yl Bruil 

Wood ..-ple oharacteristios 

Chemical characteristics. 

Ext racU vee, ~ 
Ether 
lIethanol 
Ethanol-ben sene 1.6 

Reference. 10 

Solubilit7, ~ 
in water 
in 1 ~ Baal 

3.8 (hot) 
12.2 

Ash, ~ 
Lignin, ~ 23.2 
Roloce11 ulos., ~ 
CroBs-Bevan oellulose, ~ 52.4 
PentosanB, ~ 17.3 

Additional iD.for.ationl 

N 
N 
0\ 



tJDbl eache4 

PI'OOe •• 
Chem.oal C01lauapt1011, 1> 
Kappa nuaber x 
Yield (UDlICreened), 1> 
Screenings, 1> 

Bri.p'ble •• 

Beater or ref'iner 
P:lNtBDe .. 
Tsnalle index, W -lg 
Burn index, kPa m2/g 
Tear index, lIB' m2/g 

Bleached 

Sequence 
Chemical conawap'tion, 1> 
Yield on bleaohing, 1> 
Total 71eld, 1> 

BriBbtne •• 

Sea"er or ref'iner 
Preen ••• 
'1'eIlalle incle:.:, • _11\ 
Buret lnde:.:, kP. ,.'2/g 
Tear index, ... ,.2/g 

Additional iDforaation: 

PlUpiD« IIIId papel'lllllking ohancteri.U08 

Sulphate 
12 - 16 N~O (oha-ge) 
16.1 - 10.6 
50.4 - 46.5 
1.0 - 0.2 

Jokro 
15 
32 - 36 
1.2 - 1.5 
5.8 - 6.8 

x Permanganate Number 

30 - 33 SR 
77 - 87 
5.0 - 6.8 

10.2 - 11.4 

44 - 48 SR 
84-97 
4.3 - 7.6 

10.9 - 12.4 

70 - 78 SR 
83 - 109 
5,1 - 7.8 

10.2 - 11.2 
• 

El 





Plantation serienoe 

- 229-

amal1Da arborea 

(Yemane) 

The species 1s widely oultivated in areas such &8 South Amerioa, l!loioa IUd South­
But Alia. 'ftle tree grows on various soila but seems to thrive best in valleys OD moist 
fertU, alluv11111 with good drainage. The samples referred to here are from Belize, l1geria, 
PaPla 1811 Quinea aIIIl the Philippinee. For example, the growth in Belile 1IU 35 113/haoa at 
a rotation of 8 years. 

Referenoes' 21, 48 

Wood oharacteristios 

'ftle wood density exhibits great variation from below average to average for hardwood 
for pulping. The l~in content of the samples vary from high to very hip, II1Cl the fibres 
are short or very short. The fibres are oomparatively broad, aDd in oertain 0&881 the 
fibre _11 is erlr811181y thick. 

!"ulpiM oharacteristios 

'ftle wood is easily pulped by the sulphate prooess to low ICappa numbers, to hip or 
very hiP yields. 'ftle tear index of the pulp is of medi1lll olass, except for those trees 
that provide very thick walled fibres. The bleaching response is quite good, but the pulp 
strength may be sensitive to the bleaching prooess. The wood speoies is JIIOre suitable for 

'NP IUd em thaD for m, but the pulp briPtness is relatively low. It should be noted 
that it is lIBed for ohemioal pulp~ in Brazil aM plans exist for its lIBe for pulping in 
l1gvia. 



S01aUfio Mae. GmeliDa arborea 

Wood. !!!ple oriciD.. 

38 logs, average diameter 140 mm 
Approximate age 10 a 

D!p!itl and fibre oharacteristiosl 

Bu1c eleuit", kc/e3 430 
Pibre lagth,,.. x) 
Pibn viel1h, ,. 
Wall thiolm ••• ,,. 
LlIMIl vid1h , ,.. 

~h/vidth ratio 
RuDkel ratio 
J1ezibilit" ratio 

AcIdi Uoaal iIltomationl 

x) 1000,.. 1. 

CoaIOn lIaIIel I Reference, 6 
Atrioa - DO further 

Country' information available 

Wood ..apl. oharacteristios 

Chemical cha~cteristicsi 

Ext racti vee I ~ 
J:tber 
.ethanol 
Ethulol-bensene 

Sol ubilit" , ~ 
in water 
in 1 ~ lfaCH 

Ash, ~ 0.7 - 0.9 
Lignin, ~ 
Rolocellulose, ~ 
Cros_Bevan oellulose, ~ 
Pentoll8hs, ~ 

Additional intor.ation, 

N u.. 
o 
I 



Pulpi. and papenlBking characteri.tic. 

1JDblMOhed. 

PI'OO ••• BlIP '!'lIP C'l'IIP 
Chem.oal OO1leaaptiOD, ~ 
kppa Il1IIIber 
neld. (\UUlCreened), ~ 
SOreaiDp, ~ 

Briptn ••• 52.3 51.5 43.0 

B_ter or refiner 
Pnelle .. 103 124 156 
Ten.ne ind.ex, If _/g 13 20 32 
Burri lnd.ex, kPa .2/g 0.4 0.7 1.5 
Tear ind.ex, ... 2/g 1.6 3.1 4.8 I\: 

\oW 

Bleached. 

Sequ-.ce hydroBulfite hydro Bulfite peroxide 
Ohem.oal coneaaptlon, '1> 
neld. on bleaching, '1> 
Total. 71e1d., ~ 

2 1 1.7 

Briptne •• 61.9 59.6 58.4 

Beater or refiner 
Preene •• 119 147 264 
'!'eDene index, • _~~ 13 16 27 
BU!'II't index, kPa _ g 0.4 1.0 
Tear ind.ex, .. _2/g 1.9 2.2 3.7 

~dditional iDfo~tioDI 



SOielltitio..... QHlina arborea Roxb. Co.on Dame. Yemane 

Countr,r. Philippine. 

Wood ..-pla oharacteristios 

Woocl .. 18 origill' 

Sample. from forest plantation of the Paper Industry 
Corporation ot the Philippine. in Surigao, Mindanao 

D!D!ltl and fib,. obaraoteristiosl 

Juie clenI1 t7, qJ.3 
ftbn laath,,. x) 
ftbre width, pa 
1Iall thioll:Deu,,. 
Luea width, ,. 

Leacth~dth ratio 
JlImkel ratio 
fta1b11lt7 ratio 

Ac1di Uoaal iDtomaUODI 

x) 1000,. - 1_ 

980 
30 
5 

20 

33 
0.50 
0.67 

Chemical cba~cteri.tiosl 

Ext ract i V8II, "" 
Ether 
.ethanol 
Ethuol-beasene 

SOlubility, "" 
ill water 
in 1 "" IaaI 

Ash, "" 
Lipin, "" 
Bolocellulose, "" 
C ro • ...aevan oell ulo.e, "" 
PeDtOllllnS, "" 

AdditioDal information, 

Reterenoe, 20 

~ 
'" 



'OIlb1.ohecl 
pzoce •• 
Chemoal GOD.III.pUen, 10 
Kappa DlIIIber 
n.ld (1DlaCNflfted.), 10 
ScreerU.Dp, 10 
Bric1Rne •• 

B_t.r or refiner "" ..... 
'1'tmII11e iDdex, If a/g 
Burri 1ndex, lIPa m2/g 
'1'ear index, ... 2/g 

Bleached. 

Seqa.cace 
Ch8ll1oal conBWlPUon, 10 
ne1d en bleaching. 10 
'l'o'tal 71.1d, 10 
Bripb ••• 

B_ter or refiner 
Preen ... 
'1'_11e index, • ale 
Buret index, kPa ~7g 
'l'_r index, .. a 2/g 

.ld4i Uoaal infolW&~1enl 

Pulpiq aDd ~pemaking cha:rac~er1.Uc. 

(Cook 223) (Cook 4) 

Sulphate (110
o
C,Bulfidity 15~) Sulphate (110

o
C,aulf1dity 25.5~) 

83.1 baaed on chem. charged 95.6 
11.4 10.4 
55.1 55.8 
0.1 0.1 

Valley Valley 
400 400 

97 120 
5.85 1.0 
6.2 5.5 

~ w 
I 



SOi_Ufio..... GmeliDa arbora Roxb. 

Woocl !Mph orieiD. 

From plantation at Silkgrass 
Age 8 a 
li'1ve trees sampled: diameter 258 DUll 

Growth 35 m3jhs..a 

Deaaltl aDd fibre oharacteri.tio., 

lu10 .... t7. q/a3 391 
I'1bn legUl.,.. x) 850 
P1bre width. ,. 26 
vall 1iMaIme ... ]»A 2.8 
LlIIIeD width,,.. 20 

l.eD&"h/v1dth mUo 33 
Runkel raUo 0.28 
J1ez1bl1it7 ratio 0.17 

Add1 UODal iJatomaUon. 

x) 1000,.. 1_ 

Co.IOD DaIle. 

Count 1'7' BeUse 

Wood ..-ple oha~teri.tic. 

Chemical cha~cteristic •• 

Ert racU Yell, f" 
Ether 
.ethanol 
Ethanol-ben.ene 

Sol ubil 11;7, f" 
in vater 
in 1 f" IaCIl 

Ash, f" 
Lipin, f" 
BoloceUwo.e, f" 
C ro ..... evan oen wo.e, f" 
PentollUl., f" 

Additional information. 

2.9 

13.6 

0.7 
24.7 
67.9 

Referenoe, 48 

I\) 

~ 



UIlb1..ob.ed. 

Proo ••• 
Ch..tcal OOIlnaption, ~ 
b~ m.bel' 
Yield (UDIICNened), ~ 
SCreeniDgII, ~ 

BrightD ••• 

B_tel' or N1'iner 
" .. eDe. 
'1' ... 11. inclez, }If a/g 
Buret indez, kPa m2/g 
'1'_1' illdez, .. m2/g 

Bl~h.d 

Sequece 
Chea10al cOlun .. pti01l, ~ 
Yield on b1eaob1Dg, ." 
'l'otal 7i.ld, ~ 

BriptD ••• 

B_ter or N1'inel' 
"l'IHIIle •• 
'1' .. 11. indu, • a/g 
Buret indez, lIP •• ~}g 
Tear ind.%, ... 2/g 

A.Mitiona1 iDf'OlW&t101lI 

PulpiDg and papermaking characteriBtio. 

Sulphate (170°0) 
13.7 act. alkali as Na2

0 
24.7 
50.2 
0.0 

PFI 
500 
82 
5.6 

10.0 

OFJD) 

8.9 as 01 

47.4 

86 

PFI 
515 
66.8 
4.1 
8.1 

I\) 
~ 
VI 

I 



SOiaUfio __ I GmeliDa arborea COImOD DaIle. 

Countr,r. Papa !lew Guinea 

Wood ..-pIe oharaoteristios 

Wood. .. 18 Ori«ip.1 

Sample from the plaDtation at Brown River Porest Station, 
Port Moresby 
5 years old, one dominant tree (butt, middle and top logs) 

P!a!ltl and tibre oharacteristic8' 

Ju10 dcua1t7, kc/a3 346 
fibre leac'h,,. x) 
Plbre width, pa 
1fall tMalmeD,,. 
L1IMIl width,,.. 

IAD&"h/width ratio 
RUnkel ratio 
Plaz1bilit7 ratio 

Additloaal iDto~tiODI 

x) 1000,..,. 

Chemical cba~cteri8tics. 

Ext recti vee, ~ 
Ether 
.ethanol 
ftlumol-beftune 

Solubilit7, ~ 
in _ter 
in , f. lfa(JI 

lab, f. 
Lipin, f. 
Boloeellulose, f. 
Cros...aevan cellulo.e, ~ 
PatOAll8, f. 

Ad4itional informationl 

Reterence. 56 

~ 

"'" 0\ 

I 



UDbleachecl 

PI'OOe •• 
Ch.-1oal. OOD8Wipt101l, ~ 
Kappa m.ber 
Yield (WUlCNeIled), ~ 
SOI"HDiDCIJ. ~ 

Bri.ptn ••• 

Beater or ref1n.r 
~aae .. 
T __ ll. index, Jr ./g 
~ 1nd.x, )Epa .'2/g 
Tear index, .... 2/g 

Bleached 

Sequ~. 

Ch.lI1cal COIlIN.pUon, ~ 
n.1d 011 bl.aching, ~ 
Total 71.ld. ~ 

Br1ptDe •• 

Beat.r Dr refiner 
Pree ••• 
'1' .... 11. 1.ad.ex, • • /g 
Bu.rIrt index, kPa .'1.7« 
Tear index, ... 2/« 

Addt 'Uoaal iDf'omaUOIlI 

Pulping aDd papez--.k1ng character1.Uc. 

Sulphate 
13.0 H~O (charge) 
18.6 
52.8 
0.7 

PFI 
300 CSF 
105 (approx.) 

11 (approx.) 
I 

(2 
-:I 



SOi_titic .... ' a.elina arbora Roxb. 

Wood sepl. oripD' 

Sampl.s collected at Ifara Plantation Farm 
Age 8 •• diameter 240 IDID 

D!p!1tl and tibr. charact.ristics. 

Ju1c cleu1t7. q/.3 550 
J'ibr. leacth.". x) 760 
Pi bre wiclth. ,. 30 
Wall tb1c1m •••• JIll 3.5 
L1IMD width. ,.. 23 

Leac'h~clth ratic 28 
Rulllte1 ratio 0.31 
Plu1bll1t7 ratio 0.77 

AcI4i UOD&l iDt'O ..... UOD' 

x) 1000,.. 1. 

Co.cm DaIIel 

Country. Nigeria 

Wood ..-ple characteristics 

Chemical cba~ct.ristics. 

Ext racti ves. 10 
Ether 2.8 
.ethanol 4.2 
Ethulol-bensene (1:2) 4.0 

B.terenc •• 
62 - 65 

SOlubilit7. 10 
in water 
in 1 10 Baal 

3.1 (cold) 5.2 (hot) 
15.3 

Ash. 10 
Ligain. 10 
Roloce1lulo.e, 10 
Croea-BeYlUl oellulose, 10 
Pezatoaan., 10 

Additioaal intormations 

0.9 
29.7 
79.6 

14.0 

N 
W 
Ol 

I 



Unbleaohecl 

Pl'OOe •• 
Chemoal GOIlIIWap'Uoa, ~ 
Kappa _bel' 
ne14 (lIDIICreened), ~ 
soreen1J1811, ~ 

Brip,tDe •• 

Beater or refiller 
Pnene. 8R 
TlllUdle iDdu:, JJ mIg 
Bunt incles, kPa .2/ g 
Tear iadu:, ... 2/ g 

Bleached 

SeqGence 
Chell10al CODIIIUIp'Uon, ~ 
Yield on bleaching, ~ 
Total ;rie14, ~ 

BriBhtne •• 

Beater or ret'iaer 
Preene •• 
T_11e 1.nd.u:, • mIg 
Bunt in4es, lIP. m~}g 
Tear indes, .. m2/g 

AddU iOll&l inf'olWlt iOll.: 

Pulping aDd papemaking characteri.Uo. 

(165°C/12000, 0.8 MFa) 
Soda-oxygen (pulp II) 

38.4 
52.8 

35.4 

PFl 
30 
75.8 
4.93 
7.56 

(150°C, 0.5 XPa) 
H~kz'a:t't (pulp II) 

24.7 
52.7 

23.6 

PFI 
30 
94.0 
6.65 
8.64 

(170°C) 
NBSC (pulp II) 

oh10rine number 30.2 
78.6 

37.9 

PFI 
30 

107.6 
7.97 
8.88 

I\) 
~ 
\D 



SOlaUtio..... 0me11Da arborea Boxb. 

Wood. eeple oriell. 

SUe .. previOU8 sample 

peaeitz and flbre oharacteristios. 

Buio clau1tT, qla) 
fibre lagth,,.. x) 
fibre width, ". 
Vall thiolaaMi,,. 
L'IIMIl wiclth, ,.. 

LeDcth/vidth ratio 
RaDkel .. tio 
Pla1bil1tT .. Uo 

Addi110aal 1DtO~tlOD' 

x) 1000,.. 1. 

Co.-on DalIla. 

Countr,r. Nigeria 

Wood ..-pIe oharacteristlcs 

Chemical cha~cteristios. 

Erlracti vee, ~ 
Ether 
.ethanol 
Ethanol-baa.ene 

Solubll1t7, ~ 
in .. ter 
in 1 ~ Raal 

Ash, ~ 
LilDin , ~ 
Bolocellulose, ~ 
Crosa-aeVUl oellulose, ~ 
Pentoaan8, ~ 

Aclcl1tlODal lntor.ation. 

Raterence. 

62 - 65 

~ 



Vpb1-.ahed. 

Pl'Ooeee 
Cbemoa1 OGIleuapUon, ~ 
~ppa nuaber 
ne14 (lID8Oreened), ~ 
SoreeniDp, ~ 

Bri£btne.. (SCAN) 

B_ter or refiner 
(he ..... ) SR 

'1'8111111e i.D4ex, • -Ie 
Buret iD4es, lIP •• 2/e 
'1'_r illdeS, ... 2/g 

B1.bed 
Sequace 
Chellica1 COIlWIIptiOD, ~ 
Yield on bleaohiag, ~ 
Total 71e14, ~ 

Brisbtneee 

B_ter or re~iller 
(Preene •• ) SR 
'1'-.11e iDda, •. _/~ 
Buret index, kI'. a'2jg 
or-r index, ... 2/e 

Ad4itioD&l iDfo~tiODI 

Pulpiag and S-pezsaking characteri.tio. 

Sulphate (165°C) 

20.1 
52.5 
3.9 

31.4 

PFI 
29 
86.4 

6.36 
9.46 

CElED 
8.4 as act. C1 

95.6 

91.2 

PFI 
22 
74.7 

5.05 
10.1 

Sulphate (165°C) 

21.1 
52.5 
1.9 

CElED 

Sulphate-o~n (lIIPa/llOoC) 

20.9) after cooking 
52.5) 

4.1 as active C1 
97.9 

92.5 

PFI 
22 
68.9 
4.64 
8.48 

~ 



SOi.mtifio na.e, OmeliDa arborea Roxb. Co.IOn DaIle, Yeaa.ne Reference, 70 

COWltJ'71 Philippines 
1 

I 

Wood ..-pIe oharact.ristios 

Wood --1. OriQll1 Chemical characteristio.1 

ExtracU.,.., fr, 
Bth.r 
•• thanol I 

Btbanol-beasen. 

SolubilU7, ~ 
in water 

D!e!ltl !!I fibre obaE!2teristio., in 1 fr, Baal 
, ti 

Buio d.w. t7, ke/al 
1300 Ash, ~ fibre l-c'h,,. x) 

31 Lignin, ~ 
flbn width, L BoloceHulose, ~ 
Vall "Molal ••• JI- 3.5 Cro • ....a.VUl oelluloee, fr, s.u- width,,.. 24 Pento8UI., fr, 
Leasth/Width ratio 42 
1tIIDIte1 ratio 0.29 
1'lex1bi.lit7 ratio 0.77 

Additlaaal iDtO~tiOD' Additlaaal lnfo~tionl 
Stralgbt bole. R •• istant to fire 
At 3 ;rears: DlII 194 IUD. Growth over 100 m3/ha •• 

s) 1000,.. 1. 

-- -~. -- ---~ ~--~--.~- ----- .. - ---- -- .. ----- .. -.-- -~~ -



Upb1!!Ohed 

Proc ••• 
Chemeal coll..-pt1oa, ", 
Kappa Il1MIber x 
neld (\IIlIIOreenec1), ", 
SCl"Hlliaga, ", 

Bri_tll ••• 

Beat.r or "f'iner 
l'lNeae_ 
Teasne 1ndex, ]I' ./g 
Burri 1ncl.:.:, kPa m2/g 
Tear 1ndex, .. m2/g 

Bleachecl 

Sequeace 
Chemical ccmWJlPt1cm, ", 
neld on bleachiDg, ", 
Total 71.14, ", 

Bri.ptll ••• 

Beater or ret'iner 
Freene •• 
'1'_11. index, ]I ./~ 
Buret index, tpa .~jg 
'!'ear index, ,. .2/g 

~cldi tional inf'oJWaUOIu 

PulpiDg aDd papermaking characterieUc. 

Sulphate (170°0, 25.5'" auldif'ity, 15.6", act. alke) 
95.6 based on chem. charged 
11.4 
55.8 
1.1 

Valley 
500 

94.5 
4.65 
6.6 

cm 
3.7 as Cl-charge 

96.0 

77.0 

Valley 
500 

65.0 
5.4 
5.4 

x Pel"lll8Zlg8n&te Number 

e 
I 



SOi..nific..... o ... ~ crin1t .. JIart. Coaaon DaII •• Bola1Da 

Countr,yt Peru 

Wood ..-pl. charact.ristics 

!oocl .. 18 orip 

Sup1e aue 20 q 
Leagth g.rcnrtb 2 - 3 ID 

(D1aMter 150 _) 

''!PitT and fibre obaract.riatics. 
luie cleD.t1t 7. qf.3 338 
Pib" l-.r'h.,. x) 1 410 
J'1bre width, ". 26 
Vall tIliolme.i.,. 4.6 
L-. width, ,. 

LeDc'h/v14th raUo 54 
ltuDkel raUo 
l1ezibilit7 ratio 

&dd1 Ucmal ~oNaiiODt 

x) 1000,.. 1. 

Vessel leDgth 390 ,.. 
" width 240,.. 

Cbemical charact.ristics. 

Ext racU ws, " 
fib.r 
•• tbaDol 
Ethlmol-beDsen. 

solubilit7, " 
in .... t.r 
in 1 " .am 

Ash, " 
Lipin, " 
Roloc.llulcse, " 
Cl'Ose-Bevan c.llulos., " 
Pentolllllls, " 

AdditiODal intoNation. 

Hemioellulose, " 

1.0 

0.2 
21.6 

R.t.NDO.. 37 

49.9 oellul. 

27.3 

~ 



Urableacbed 

prooe •• 
Cbe.1oal. CIOIlIIWIPUon, ~ 
Kappa Il1I .. ber 
neld (1UlIICreened), ~ 
scnem.lIgII. ~ 

Briptne .. 

B_ter or ref'iDer 
PlM8De. 
'1' ... 11e index, JJ .!g 
:Burri 1l1des, IIPa 1II.2/g 
'r_r 1n4n:, .. ra2/g 

Bleacbed 

Bequ.aoe 
Che.toal cOllw.pt101l, ~ 
neld OIl blea.obillg. ~ 
Total ,Jield. ~ 

Britbtne .. 

B_ter or ref1ner 
Preeae •• 
'I'_11e inda, •• /g, 
Burri 1n4n:, kPa ~/g 
'rear indu, ... 2/g 

PulpiDg aDd papemakillg cbanr.c1oeri.Uo. 

Sulphate (165°C) 
15 oharp of aot. alkaU as &a

2
0 

21.0 
49.2 
5.3 

29 
Valle,. 

30 SR 
94.0 
6.9 
9.0 

A44i Uoll&1 intonation, fibre veigbt 74 1'«1111. 

~ 
I 
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Plantation exptr1811D' 

The usab1. h.ight of the tree is 6.5 m at 2 years rotation. The wood samp1. studied 
is tabD 1'rom aD experiementa1 plantation in Italy. 

R.fereDO.SI 13 

Wood characteristics 

'!'he wood density of this very yoq sample ie very low IZld the fibres are prolab1y 
due to the age of the sample, shorter than average for hardwoods. The lignin content is 
in the rBDge noraa1 for hardwoods, but the extractives content is high. 

Pulp1nc oharacteristics 

'!'his partioular wood aamp1. was oonverted into high-yield. BSSC and aodi1Jll bisu1pbate 
pulps as wll as refiner mechlDioa1 pulp (RMP). Th. results indicate that there 1s promise 
for praoUoa1 ue. of this sp.oies as raw material for chemiJlleohanioal pulps for 1Vio,. 
purpoSIS. 



S01.m1t1o..... Paulo1mia toriunei 

Woocl ... 1. oriciDl 

Prom a trail plaat&UOD D.ar Bome 
o 

lIMn 8DD1&1 taape:ratur. 15 C .eu 811D1IBl precipitation 780 IDII 

Age 2 a 
08ab1e height 6.5 m 

P!!eltl and fibre obaract.ri8tio8, 

... 10 deu1t7. qfa3 227 
ftbre leaath.,. x) 840 
ftbre width, ,. 33 
Vall th101me ... JIll 
~ width,,.. 

Leacth/vidth raUo 
RuDltel raUo 25 
Piex1b111t7 ratio 

Addi 1;1011&1. ~O,..tiOlll 

x) 1000,.. 1_ 

C~ DIUIe, 

Countr,r, Ita~ 

Wood aaaple oharact.ri8tio8 

Chemical cba~cteri8tio8' 

BxtracUvee, ~ 0.98 
Eth.r 
•• thallol 
Ethanol-beD.ea. 6.4 

SolubUit7, ~ 
in .. t.r 
in 1 ~ BaCH 

A~t~ ~2 
LipiD, ~ 21.0 
Holoc.llulo8e, ~ 73.2 
Cro8....a.VUl o.llulo8., ~ 
PeDto8Ul8, ~ 

AMi Ucmal intonaUon. 

Haaioellulo8e, ~ 27.1 

Referenoe, 13 

& 



lJpbl..ahecl 

Prooe •• 
Chemcal OOIlllUapUon, ~ 
Kappa _bel' 
n~d (~l"HDed), ~ 
Sol'Mlliap, ~ 

Brip'tne •• 

B_~er or refiner 
PRene. 
T8IUJ11e iDdex, •• /g 
Burn illdes, !EPa .,.'2/g 
T_r illdex, ... 2/g 

Bl.ched 

Sequ..ae 
Chea1cal conRapUOD, ~ 
neld on bleaching, ~ 
'l'o~al peld, ~ 

Bripbe •• 

B_~er 01' retiner 
Pl'8eIle •• 
"_i18 index, • • /~ 
BuJ'8~ index, lcPa .2jg 
T_r index, ... 2/g 

AMi Uoaal intoJ'll&UODI 

Pulpi.,D&' and pape:rmald.ng cbarac~eri.Uc. 

lISSO (165°0) 
18 

75 

600E 

40 SB 
85 
4.5 
5.7 

.a-bieulphi te 

73 

600E 

40 SR 
80 
4.4 
4.9 

BlIP 

115 CSP 
22 
0.8 
3.5 I 

! 
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Pin,. cariba.ea 
(Caribbean Pine) 

Thil eplCiel il native to British Honduraa, Central America, Cuba. and the 1Outh­

eastern partl of the United Stat... The wood 11 naturally durable and it may, if desired, 
be luooslSfully treated with wood preservatives. The specias consists of three different 
varieUes (P. oaribaaa var bahamensis, var caribua mi var hondurenais), which are sl1«htly 
different with respect to BOil and climate requirements. The present samples are from 
Bab&maa, Cuba, Belize, Brazil, 'l'aDzania, Sabah and Fiji and they represent almost only plan­
tation trees 6 - 24 years old. In Tanzania the annual growth was 20 m3/ha at about 6 years 
rotation. See aleo the prmoU8 vo11llle (21). 

Referenoes: 21, 46, 67 

Wood oharacteristios 

The wood density of trees older than about 20 years is in the medi1lll range or high 
range. The fibres are of short to average length for softwood, but their width is compara.­
tively large. The wall thiomess may be oonsidered as colDIIDn for softwoods. The lignin 
content of the wood is around averlli8 or slightly higher than for IOftwoods in general. 

Pulping oharacteristics 

The sulphate pulps yield is low (40 - 45%) at Kappa D1.IIIbers regarded as typical or 
low for ohemioal sulphate pulps (25 - 30). The pulp strength indicated by the tear index 
corresponds to that of Soandinavian pine whereas the corresponding tensile strength 
resambl .. that of U.S. southern pine pulp. 1 four-stage blBlOhing sequenoe seemB to give 
acoeptable brightnels with normal oharges of chlorine, but there is some risk of 10lSel in 
tear Itrength lOIS. 



SOleaUtlo __ I Pin. oarlbaea 
'9IU" hoDdureuie 

Co~n nUMU 

Countl'7l Sabab 

Woo4 ..-ple oharacteristios 

11004 !!!ple oriA. 

Six trees (9.5 a). Seed. from Br11;ish Honduraa mil 169 _ 
under lu'k 

P!D!itz an4 tibre obaracterietios. 

Buic ct •• 11;7. kc/a3 445 
fibre lac'h.,. z) 
JP1 bre 1f14th. ,. 
Vall th101me_.,. 
L1IMIl 1f14th. ,.. 

r.-sth/v14th raUo 
JtuDte1 raUo 
Jies1billt7 ratio 

Addi Ucmal illtomaUOIlI 

z) 1000,.. 1. 

CheB1cal characteristios. 

BxtracU vee, ~ 
Bther 
.ethanol 
EthaDol-beas8Ile 

SolubU1t7, ~ 
in .. ter 
in 1 ". Iaal 

AIIb, ". 
Lignin, ". 
Rolooe11 ulo.e, ". 
Cro • ...ae'Vall oellulo.e, ". 
P8IltOIlllll., ~ 

Additional into~tion. 

Rererenoe. 15 

0.9 

2.9 hot 

30.2 
61.7 

I 

~ 
N 



pu].piDc and pape:nakillg characteri.Uc. 

1lp.b1 MOIled. 

pzvo ••• 
Chem.cal oouaapt;iem, ~ x) 
kwa _'bel' 
neld. (lIIWOl'HIled.), ~ 
Sonaiap, ~ 

BriChtDe •• 

Beat.r or refiner "era •• 
'1'eraa11e ind.ex, Jr .1. 
lhmrt iDd.ex, lIPa .'21. 
'1'_r index, ... 2/. 

Ibaob·d. 
Seqaeaoe 
Cbea1cal cOIleuaptiOll, ~ 
ne1d. em b1eachiDg, ~ 
'1'otal 71.1d., ~ 

Brish1;n ••• 

Beater cr ref'iner A1ph .... oell, 'I> 
Preene.. Viac., op 

'1'_11. iDdex, • • /~ 
Burst ind.ex, lIP •• '2jg 
'1'ear index, ." .2/g 

Sulphate 
20 (170

c
C) 

27.8 
40.1 
0.0 

CEDED 
8.0 (oh10rine) 

38.1 

61.2 (E1repho) 

88.0 
16.9 

Addi UCJal. in1'o~UODI x) AcUve alkali charge as lfa20 

%1:) 
Preh~ 1ye1B-kraft 

20 (170°C) 
22.2 
34.7 
0.1 

CEDED 
9.4 (available C1) 

32.7 

82.6 

96.2 
10.1 

xx) '1'1IIIe 'to 170°C 1 h, at 0.5 h 

s 
"" I 



SOlmUf1o ..... 1 Puus oar1baea 

Wood !Up1e oneiD' 

Plantation 
8 ;yeare 

» ... 1tl and f1bre obaracteristios, 

Ju1c clerud.t7, q/a3 353 
I'1bn l-.r'h,,. s) 3 610 
Pibre vidth, ,. 54 
vall th101aaea,,. 5.1 
LUMD vidth,,.. 44 
Lencth/vi4th raUo 67 
lbmItel raUo 0.23 
f1es1b111t 7 ratio 0.81 

Addi UODal iDtomaUODI 

s) 1000,.. 1_ 

Co-.on DaIle, 

Countr,y, Brazil 

Wood aa.ple oharacteristics 

Chemical characteristics, 

En racti ves, '/0 
Bther 
Xethanol 
Ethanol-banzene 1.7 

Solubility, '/0 
in water 
in 1 ". lfa(JI 

Ash, ". 
Lignin, ". 

1.3 
11.0 

0.3 
30.8 

RolocelluloBe, ". 
Crose--Bevan oellulose, ~6.3 
PentolllUlB, ". 8.9 

AMi tional 1nto~tion, 

Refennoe, 26 

I\) 
VI 
~ 

I 



Ugbleached. 

Pl"OOe •• 
Ch..toal OODIIUIIption, ~ 
bppa ..,.ber 
neld (UlUlCNeIled), ~ 
ScrMlliDp, ~ 

BriCb-tne •• 

B_ter or ref'iner 
II'ft .. _ 

T8IlII1le index, •• /g 
Ba.re't index, kPa m2/g 
If_r index, ... m2/g 
Bleached. 

Sequace 
Chellioal conWJlp'tion, ~ 
Yield on bleaoh1Dg, ~ 
Total ,Jield, ~ 

BriptDe •• 

B_-ter or retiner 
II're_e •• 
If_Ue index, • • /~ 
Burat index, IIPa .~/g 
Tear index, alii .2/g 

Additioaal inforaationl 

Pulpiag aDd papemakiag characteri.tio. 

Sulphate (170°C) 
20 
25 
44·5 

1.6 

Jokro 
x) 
63.27 
4.42 

15.0 

x) I 3 at sheet density 600 kg m 

~ 
VI , 



SOieDtitio .... Pinus oaribaea C0880D DaIle. 

Countr,r. 'l'aZl&8Dia 

Wood ..-pIe oharacteristics 

Woocl eep1e oripn. 

TrW plaDtaUon 70 km troll Dar-Ea-Salaam, 60 II above 
Bea level. 

DlII 143 _, lDe8D amu.l increment 20 11
3/ha... ABe 6.5 a. 

15 lop troll tive trees 

R!!'itl aB4 tib£! ObaracteriBtioa. 

)Iu1o ct.aa1t7, qJa3 360 
fib" 1-ctb,,. :11:) 2 600 
P1b" wid.tb, ,. 51 
Vall tbi .... ,,. 4.9 
I.- wid.tb, ,.. 

r..ctb/wicltb ratio 55 
RaDke! ratio 
Pla1bi11t7 ratio 

AMi UGDal iDtomatiOllll 

:11:) 1000,.. 1. 

Chemical characteristios. 

Ext racti.,.., ~ 
Ether 
.etbaDol 
EtbaDol-beDsene 1.4 

SOlubllit7, ~ 
iD water 
in 1 1- IaCII 10.5 

Au, 1-
LipiD, ~ 28.7 
Holocell wose, 1- 60.7 
CrosB-Bevu oellulo.e, 1-
Pentoeans, 1-

Acldi tional iDfo~tion. 

ReteNDOe. 46 

~ 
0\ 
I 



Pulpi.Dg aDd papeftlaking ohan.cterilrtio. 

Ueb1MOhed. 

PI'OOeII8 
Ch.m.cal OOIl8UllptiOD, ~ x) 
I&ppa _bar 
nelcl (UUOl"HDecl), ~ 
SC~Itp, ~ 

Briptlle •• 

B_ter or nfiDer 
PR ..... 
'l'GUd.1e 1IIclo:, • mig 
B1mrt; iadex, IIPa .2/g 
'l'_r 1IIclex, ... a 2/g 
B1~hecl 

Sequ-.ce 
Chell1cal oODwmptiOD, 1> 
nelcl on bleaching, ." 
'l'otal 7ielcl, ~ 

BriptDe •• 

B_ter or re~iDer 
PreeDe.8 .,-.11e iuda:, • m/~ 
Burst iDclo:, lIP. m'ljg 
Tear iDcla:, .. m2/g 

Sulphate 
14.2 
28.1 
42.3 
0.3 

PP'I 
500 
76.0 

5.3 
14.0 

em» 
10.1 (ohlorine) 
95.3 
40.1 

78.7 (Elrepho) 

PP'I 
500 
78.0 

5.2 
12.5 

A.d4itio_1 i~onatic.lI x) Ra 0 acUve alkali 
2 

Sulphate .emiohemioa1 
10 (oharge) 

61 

PP'I 
410 
69.4 
5.3 

13.4 ~ 
~ 

I 



SOlaUfio ... a Pinus oar1baea var bahamensiB Coaaon Dame. 

Countr,ya :Bah ..... 

Wood sample oharacteristics 

Wood .. Ie oriella 

Sample fro. a natural forest on Great Abaco Island. 
30 - 50 years old. 

PeltT UId fibre oharacteristios. 

Ju1e cl.ud.t7. qt-3 620 
J'1bre leeth,,. 2:) 2 700 
J'1bre width, ,. 41 
Vall thiobeei.,. 7.5 
LUII8Il viclth. JIll 
L~hjMiclth rat10 
lbmItel ratio 
f1e2:lbllit7 ratio 

&dditiODal iIltomatiOila 

2:) 1000,... 1_ 

Chemical characteristiosa 

En racU".., ~ 
Ether 
.ethanol 
Ethanol-benzene 3.9 

Solubility. ~ 
in water 
in 1 ~ WaCR 12.5 

Ash, ~ 
Lignin, ~ 27.4 
Roloc.Uulos., ~ 64.2 
Crose-Bevan oellulo.e, ~ 
Patos8fts, ~ 

Additional into~tiona 

a cellulose ~ 48.4 

RerelWlO., 47 

~ 
CD 
I 



Jl!!blMChecl 

Pl'OOe •• 
Chemoal collsumption, ~ 
Kappa nu.ber 
neU (UIIBCreened), ~ 
Screen11l88, ~ 

Brichtll ••• 

Beater or refiner 
"nene .. 
'1'ensile index, W ./g 
Buret inclez, lIPa ra2/g 
'1'ear indez, .. m2/g 

Bleacheli x 
Sequanoe 
Chemioal conWllption, 1> 
Yield on bleaching, 1> 
Total yield, ~ 

BriBbtne •• (E1repho) 

Beater or refiner 
Preene •• 
'1'eneUe iDd.ex, •• " 
Buret index, lIPa m I! 
'rear index, IIW .2/g 

Additioral inf'ozwation: 

PlllpiDg and papezwaking characteri.tioB 

Sulphate 
14.0 Na20 13.3 Na

2
0 

32.5 42.6 
40.5 42.9 
0.8 3.2 

PPI PFI 
300 CSF 300 CSF 
71 69 
4.5 4.4 

15.5 13.0 

CFE> 
9.9 C1 

95.0 
38.4 

78 

PFI PFI 
210 CSF 440 CSF 
70 62 
4.3 3.9 

11.8 13.2 

x unbleached pulp; lcappa 25.4, yield 40.41> 

I\) 
\J1 

'" 



SOhDUtiO __ , Pin.. oari baoa 
Val' oari baea 

Co-.cm II8IUI 

Country. Cuba 

Wood ..-ple characteriatica 

Wood !Mp18 oripDl 

Sample from 12 J88r old plantation at Tbpea de Collantea 
Las Villas , 10 tree. sampled 

D!Deltl aD! fibre obaraoteristios. 

luie d._U7, qla) 433 
Pibre l..,ua,,. x) 2 370 
J'1bre v1d~, ,. 52 
Wall "hi .. _,,. 5.0 
IiaMn v1dth, ,. 

~h,/v1d~ ratio 
RuDkel ratio 
Pla1b11it7 ratio 

Add1 UODal iDtomatioa. 

x) 1000,.. 1_ 

Chemical cba~teristic •• 

Ext racti"... ~ 
Bther 
•• thanol 
Ethanol-beDsene 

Solubilit,y. ~ 
in .. ter 
in 1 ~ IraCII 

Ash, ~ 
Lignin, ~ 
Rolocellulo.e. ~ 
Croa...aevan oelluloae, ~ 
PeDtoaana, ~ 

AMi Uonal intoftBtionl 

Retennce. 50 

1.7 

12.0 

28.9 
58.3 

I\) 
0'1 o 



tJebleaobed 

Proo ••• 
Cba.1oal OOIl.W.pUOIl, ~ 
Kappa n_ber 
nelcl (UIl8Creene4), ~ 
Scl"Hniage, ~ 

Briptlle •• 

Beater or ref'1Iler 
P_8Ile .. 
'l'en.lle ind.ex, If _!g 
Burst 1nd.ex, IIPa m2/g 
'l'ear 1nd.ex, .. m2/g 

Bleaobe4 
Sequence 
Chem.cal con8Wlp't1on, ." 
ne14 on bleacbiDg, ." 
'l'otal .Yie14, ~ 

Brightlle •• 

B .. ter or ret'1ner 
Preene •• 
'l'enalle index, • _/~ 
Burst ind.ex, kPa m~/g 
'l'ear in4ex, IIIW m2/g 

AMi tional inf'o~tion: 

Pulpiag and papermak1ag cbanu:terbUc. 

Sulphate (170°0) 
14.8 act. alkali as Na

2
0 

26.2 
42.3 
0.0 

PFI 
500 

63 
4.3 

10.2 

0mI> 
9.8 as Cl 

96.0 
40.6 

83 

PFI 
500 
58 
3.8 
9.6 

~ 
-" 



Soientific name. Pinus oari baea 

Wood ....,1e ori&!D. 

Prom plantations in the Coastal Plain. 
B&lIIpled at five heights in the stem. 
Samples fro. Melinda plantation 
11, 11 aDd 24 year old trees 

»ea.ltZ and fibre oharacterietioer 

Jute 4ena1t7. kef.3 478 557 
Pibre leac'h,,. :1:) 2 060 2 330 
Pibre width. ,. 45 49 
Vall WaDeD. JIll 4.8 5.4 
LUMD. width,,.. 
LeD8"h,/width raUo 
RuDltel raUo 

46 48 

Jiez1b11it7 ratio 

1.d4i UOIIal iIltolWation. 
Diameter, _ 204 318 
Hright II 
:I: 1000,.. 1_ 12.5 16.0 

COatOD baIIe. 

COWltry. Belize 

Wood sample characteristics 

Chemical characteristios. 

Ext racti vee, ~ 

Five trees 
Ether 
lIethanol 
Ethanol-b8ll .. ene 1.2 

Solubility, ~ 
in water 
in 1 ~ HaaI 10.5 

593 Ash, ~ 3 060 Lignin, ~ 28.1 
46 Holocell ulose, ~ 60.7 
5.9 Crose-Bevan oellulose, ~ 

Pentosan8, ~ 
67 

Additional informationr 
230 
15.7 

Reference. 

2.1 4.3 

11.4 13.3 

27.3 26.3 
61.7 60.9 

51 

I\) 
0'1 
I\) 

I 



UIlbl eached. 

Pl'Doe •• 
Ch..toal GOIl.U.pUOIl, ", x) 
Kappa Iluaber 
Yield (UIlIICreened), ", 
SCraeninp, ", 

Bri,ptne •• 

Beater or refiller 
Pn .. e .. 
Tensile index, II' .!g 
Buret index, kPa m2/g 
Tear illdex, .. m2/g 

Bleached. 

Seqa...ae 
Chemical cODlI\IIIP'tiOD, ", 
Yield on bleaChing, ", 
Total 71eld, ", 

Bri,ptlle •• 

Beater or ref'iner 
Pre .. e •• 
T8IlIIUe index, • • /g 
Burat ind.ex, kPa ."2/g 
Tear index, IIIJI' .2/g 

Additioaal info~tiODI 

Pulping aDd. papenaking cbaracteri.tic8 

11 17 24a 
Sulphate 

13.6 13.4 13.2 
39.5 37·9 39.3 
46.6 45.3 44.9 

1.0 1.1 1.9 

PF'I PFI PFI 
500 500 500 
74 74 69 
5.2 5.6 4.9 

17.5 17.7 20.7 

x) Active alkali as Ha
2

0 

11 17 24a 
Sulphate 

14.5 14.1 14.2 
28.8 28.0 30.1 
43.1 43.8 42.4 
0.3 0.2 0.4 

PF'I PFI PF'I 
500 500 500 

69 69 66 
4.7 4.9 4.6 I\) 

15.9 16.5 19.0 0\ 
~ 

I 



SOlaUtl0 DUel Pin_ oaribaea Co..m IIMMII 

)lor. va.r hoDdurensis 
COlmtJ'71 lI'ijl 

Wood ..-ple oharacteristios 

Woocl !!!ph OriciDI 

Sample from Draaa plantatioD, 9 yeara M. 
Diameter (l~ hei&ht) 184 8Dd 124 lID under bark 
for raet &ad slow grown trees respeotively 

D'!Iitl and fibre obaraoteristiosl 

Buic 4eu1t 7, qfa3 421 
I'1bre leac'h,,. x) 
fibre width, ,. 
Vall thiolme_, JIll 
LUeD v1dth,,. 

442 

LeD8th/vi.dth ratio 
RuDltel ratio 
Plex1billt7 ratl0 

AdIl1UODal ~omatiOll' 

x) 1000,.. 1. 

Chemical eba~eteristiesl 

Ext racti we, ". 
Etber 
.ethanol 
Ethanol-baazeae 1.3 

Solubil1t7, ". 
in water 
in 1 f. lfaCII 

Asb, f. 

2.0 
11.2 

Lignin, f. 28.6 
Holoee11ulose, f. 60.2 
Cl'Osa--Bevan cellulose, f. 
Peato88fts, ". 

Additional information. 

Retennee. 53 

1.1 

2.3 
11.0 

28.6 
60.2 

I 

g 



Unbleached. 

Prooe •• 
Chemical GOnWllpUon, ~ 
Kappa n1lllber 
ne1cl (unecreenecl), ~ 
Screen1nga, ~ 

Brightne •• 

Beater or refiner 
PRelle .. 
TenaUe inclex, If .ig 
Buret inclex, !EPa m2/g 
Tear inclex, .. m2/g 

Bleachecl 

Sequence 
Cbellica1 conw.ption, ~ 
Yield on bleaching, ~ 
Total 7ielcl, ~ 

Brightne •• 

Beater or ref'iner 
PreeDe •• 
'renane index, • • /g 
Bura1: inclex, lIP •• '2.7g 
Tear i.ndex, all .2/g 

PulpiDg IIDd. papemaking characteri.Uc. 

li'aat Slow grown 

x) 
Sulphate Sulphate 

15.0 14.1 
26.5 28.0 
42.3 43.3 
0.1 0.1 

PFI PFI 
445 470 

65.3 74.5 
4.3 5.0 

10.8 12.8 

Add .. tioaal inf'omaUODI x) Active alkali as Na
2
0 

~ 
VI 





PlantatioD experienoe 

- 267 -

Pinus elliottii 

(Slash Pine) 

Indigenous to the ooastal plains of the south-eastern United States, this is ODe of 
the "southam pines". It is used in its natural habitat for afforestation of denllied llUld. 
It yields aleo h~ quality oommercial turpentine containing a high proportion of beta 
pinene. It has been introduced in many oountries, such as Brazil, Malawi an4 Hew ZealBlld 
from where the present samples have been talaln. 'ftle results have been less satisfactory in 
Ianya IUId lalaysia. 'ftle growth rate obtained in New Zealand was almost 30 m3/ha.a at 25 
:yeare rotation. 

References: 21, 49, 68 

Wood oharacteristios 

'I'lla wood density varies very m1l)h from low to medium obviously due to differenoes in 
provenanoe and growing oonditiona. 'ftIe fibres are mostly long and oomparatively broad, but 
the rtbre walls are of normal thickness. 'ftle liBnin oontent is around average for softwoods. 

Pulping characteristios 

'ftle sulphate pulp yield is on the average somewhat low but higher than that obtained 
with Caribbean pine, compared at the same degree of delignifioation. 'l'ypioal yields are 
44 - 46 peroent. 'ftle strength oharacteristics of the pulps are in the range typical of U.S. 
southam pine pulps. 'ftle BBIIIple from New Zealand exhibits an extremely good tear index. 
'ftle bleaching response is quite acceptable provided that proper bleaching sequenoes IUId 
But table chlorine charges are used. 



SOieDtitic na.81 Pinus elliottii 

Wood !!!!ple originl 

16 yearB old 

Deaaitz ani fibre oharacteristios, 

Baaic deuUI', ke/a3 398 - 415 
Pibre lBD«'h,,. z) 
Pibre width, ,. 
Wall thickD ... ,,. 
L11MD width, ,. 

~h/width ratio 
RuDltel ratio 
l1ezibilitl' ratio 

Addi tional iDfomatiODI 

z) 1000,.. 1. 

Co.aon ... 81 

Countr,rl Malawi 

Wood sample oharacteristios 

Chemical cha~cteristicsi 

Ext racU ves, ." 
Ether 
.ethanol 
Ethanol-ben Ilene 

SolubilUI', ." 
in .. ter 
in 1 ." .aCII 

Ash, ~ 
Lignin, ." 
BolceelluloBe, ." 
Cros~eYaD cellulose, ~ 
Pento88lls, ~ 

Additional iDfo~tionl 

aeterence. 4 

8i 



lJDbleach" 
Prooe •• 
Chemoal COIlllUaptian, ~ x 
bppa D1IIlb.r 
n.1cl (\Ul8Creenecl), .", 
Soreen1nsa, ~ 

Bripb ••• 

B_1:.r or refin.r 
lPn ..... 
'l'ene11. incl.x, 11 .lg 
BuN1: ind..x, kPa m2/g 
'l'_r incl.x, .. m2/ g 

Bleaoh.cl xx 

Sequence 
Ch.mical oonwap1:ion, .", x 
Y1e1cl on bleaohing, .", 
'l'o1:al 7i.1cl, ~ 

Brigh1:n ••• 

Bea1:er or ref'iner 
Preen ••• 
'1' .... 11. index, • • /g 
Buret inclex, kPa m'27g 
'l'ear inclex, ... 2/g 

AMi tional iDf'olWl1:ionl 

Pulpi.Dc and papezwalcing obarac1:er1B1:io. 

Sulphate 

x oharge 

18.5 5&20 
28.6 - 30.4 
46.0 - 46.4 
0.5 - 0.8 

PFI 
30 6R 
75 - 83 

6.7 - 7.2 
19.5 - 15.0 

D/CEHDED 
10.5 C1, 3.5 NaOB 
94.2 
46.4 

89.7 

Valley 
30 6R 
91 
7.7 

15.0 

xx mixed aamp1e, kappa of lDlb1eached pulp 35.4 

N 

$ 
I 



SOi_tific .... ' Pinus e11iottii !bgelmann vu. 
e11iottii 

Co.on DUle, Slash pine 

Countr,y, U.S.A. 

Reference, 26 

Wood ..-pIe characteristics 

Wood !!!ph oriplll 

P181ltation 
18 years 
statistioal treatment 
samples from 25 woods/species, 5 repetitions 

D!D8it1 and fibre characteristios, 

Buic d.ea1t7, 'q/ra3 482; 9 
Pibre l-.rth,,. x) 3 460 - 170 
Pibre width, JIll 48.70 ± 2.93 
Wall tMobe.,,. 6.87 t 0.78 
LlUI8Il width, ,.. 34.96 t 3.98 
Leacth,lvidth !WoUo 71! 6 
BuDkel !Wotio 0.397 t 0.080 
Plu1bilit7 !Wotio 0.72 t 0.04 

Addi Uoaal iDf'OftlatiODI 

x) 1000,.. 1_ 

Chemical cha~cteristicsl 

Ext racti ves, ".. 
Ether 
.ethanol 
Ethanol-bensene 

solubilitl, ".. 
in vater 
in 1 ".. lfaQI 

4.6 ! 1.7 

1.3 ! 0.4 
9.9 ± 2.0 

Ash, ~ 0.4 ! 0.2 
Lignin, ".. 27.2 t 0.6 
Ro1ocellulose, ".. 
Crosa-Bevan oellulose, ".. 48.5 t 0.6 
PentoBUls, ".. 11.3 t 0.5 

Additional information' 

I\) 
-4 o 
I 



1JDbl ....... 

Pl"OOe •• 
Ch.-1aal GOa..-ptioa, .,. 
Kappa ..u.ber 
neld (UlUlCl'HIlecl), .,. 
SO~Dg8, .,. 

Briptae •• 

B_ter or nf'iaer 
,,"eae. 
'f4llUlile index, JI .Lg 
Buret ind.ex, lIP. m2/g 
'f_r index, .. m2/g 

Bleached. 

BequlDCe 
Che.u.oal eODlnmption, '10 
Tield oa bleaching, .,. 
Total peld, .,. 

Brishtae •• 

Beater or ref'iner 
"neDe •• 
'feaaile index, • • /g 
Buret iadex, lIP •• ~7g 
'fear index, lIB .2/g 

Addi tio ... l inf'O~tiODI 

PulpiDg aDd pape11laking cbaracteri.Uo. 

Sulphate (170°C) 
20' 

25 
44.0 ! 0.5 
0.2 ! 0.1 

Jokro 
x) 
99.06 ! 6.70 
7.87 ± 0.35 

15.3 + 0.5 N 
-4 -

x) at sheet density 0.600 g/em3 



I 
I 

SoieaUfio ..... Pin,. 81110tt11 var. e11loU11 Co.on DaIle. Slaah pine Ref.JWlCe. 26 
i 

Count 1'7' Brasil 

Wood ..-pIe charact.ristics 

Wood ....,1. orieD. Chemical characteristics. 

Ext racti"..., ~ 
8 ;years Eth.r 
plaDtat10n •• thanol 

Etblmol-bensen. 2.9 :t 0.6 

Solubilit,J", ~ 
1.5 + 0.7 in .. ter - ~ 

D!9I1tz !!! fib£! obaraoteristios. in 1 ~ • .aI 7.1 + 1.4 -
Buic deaai t.r, kcl-3 307 + 8 

t 35 A~,~ ~3 + 0.2 
Pibft l-c'h,,. x) 3 140 -Lignin, ~ 29.8 + 1.1 Pibre width, ,. 45.31 :t 2.68 Bolce.Uulose, ~ -
Vall thiolme_,,. 5.41 :t 0.53 Cros...ae'V8ll o.Uulos., ~9.1 + 1.8 -LUMIl width,,. 34.88 :t 2.97 PeDto8UIs, ~ 9.2 + 1.1 

, 

-Lel:lgth/width ratio 69 + 8 

N 

I 

BuDkel raUo 0.37 :t 0.074 I 
Plezibilit.r ratio 0.11 :t 0.04 I 

. 
lddi Ucmal i.Jlt'omatioa. Additional intomation. 

x) 1000,.. 1. 

- - --_. --- - .... ~~ 



lJDbleache4 

Proce •• 
Chem.oal GOIlauaption, ~ 
Kappa n1lllber 
Yield. (lIDacreened.), ~ 
Soreem.np, ~ 

Bri.ptne •• 

Beater or refiller 
" .. ene .. 
'1'enaile ind.ez, Jr ./g 
Buret indu, IIPa m'2/g 
Tear ind.ez, • m2/g 

Bleached. 

Sequence 
Chtlllioal oonlNllp'tion, .,. 
Yield on b1eachiD« • .,. 
'l'ota1. 7i eld., .,. 

Brishtne •• 

Beater or refiner 
Preene •• 
TenaHe indu, • • 11l. 
Burst indu, lIP. a'2jg 
Tear indez, III .2/g 

Addi tioaal iDfo:mationl 

PulpiD« UJd papel1llaking characteristics 

Sulphate (170°0) bleachable 
20 
26.5 ! 2 
44.6 ! 3.3 

0.3 ! 0.2 

Jclcro 
z) 
59.58! 1.62 
4.47! 0.23 

12.7 ! 0.6 

z) at sheet densit,. 0.600 g/cm3 

~ 
~ 

I 



SCientifio na.81 Pinus elliottii 

Wood pepl. oriAI 

Plantation 
10 ~ old 

D!!!itl end fibre oharacteristios. 

BaIIic d.w.t7, kc/a3 
J'1bre lac'b,,.. x) 3 200 
J'1bre widtb, ,. 
wall tbiobleu,,. 
L1JMIl widtb,,.. 

~bJMidtb ratio 
RuDltel ratio 
J1exibl1it7 ratio 

AcId1 Uonal iDt'omaticms 

x) 1000,... 1. 

Co..on DBael Slash pine 

Count l'71 Brasil 

Wood ..-ple oharacteri.tio. 

Cbemical characteristioSI 

lil:rl racU Yell, 1> 
Ether 
.ethanol 
Ethanol-ben.ene 

SolubilU7, 1> 
in water 
in 1 1> Baal 

Ash, 1> 
Lignin, 1> 
Bolocellulose, 1> 
Cros&-lieVIID oellulo .. , 1> 
PentoBafts, 1> 

Additional information. 
Analysis of pitoh 

Reterenoel 39 

6.5 

~ 
~ 

I 



tJIlb1MObe4 

Pl'OO ••• 
Chemoa1 OOJlaaaptiOll, ~ 
Kappa JI1IIIber 
neld. (UJUICreene4), ~ 
SCI'MftiDp, ~ 

Brip'ble .. 

Beater or refiner 
J'lI'eeae. 
T8IlII11e ind.ex, Jf .Lg 
BurIIt illclex, lcPa m2/g 
Tear ind.ex, .. m2/g 

Bleached. 

Seqaace 
Che.u.cal cOIlwaption, ~ 
ne1d. on bleaching, ~ 
Total 71.1d., ~ 

Brightne •• 

Beater or ret'iner 
Preene •• 
'1'8IlII11e index, • • /~ 
Buret ind.ex, lcPa m'2.jg 
Tear ind.ex, ... 2/g 

Additioaa1 iufo~tioDI 

Pulping and papemaking CharacterilltiCB 

Sulphate (170°0) induetria1 soa1e 
20.19 (lfa20) 
74 

HydradiBc (600 HP) 
x) 19° SR 
81 
3.5 

12.5 

Jordan (250 HP) 
xx) 

3.7 
13.5 

3 x) eo glom. xx) 160 gjcm3 (board) 

I\J 
-.J 
U1 



SOluuno ..... Pin_ ell1oU11 C~ Daae, 

Countr,r, llalavi 

Wood eaaple ohan.oter1.Uo. 

, 
Wood. PD1e orieiD' 

Proll 1 000 ha plaDaUoD in Vlp;ya 
Temperahre 14-20 oc, 1Iml-.l rainfall 115-1 650 II1II 

Bleva'UOD 1 500 II above •• level 
Xecll,. g.rovth tree. (5) 15 yearB old 

Diameter 195 III 
P!e!ltz and tibre 0haracteriBtio •• 

Buic cleIUr1t7, qta3 355 
Pibre ,lttDgUa,,.. x) 2 030 
Pib~ width, ,. 54 
Wall thlo1aae_,,. 5.0 
Llmell width, ,.. 44 
Leasth~d~h ratio 38 
Rlmltel raUo 
:nu1b1li~7 ratio 

Addi Uonal iDl'OIW&UOIlI 

G:rcnrth 14.0 .3/ha.a 
x) 1000,. - 1_ 

Che~cal cha~ct.ri.tiOB' 

lb:t racti v.a, 10 
Ether 
X.thanol 
Ethanol-bensane 

Solubilit 7. 10 
in _ter 
in 1 .,. .aaI 

Ash, .,. 
Lipin, .,. 
Rolocellulo.e, .,. 
Cl"O • ...ae'VIID oellulo.e, .,. 
PentOIlallB, 10 

Additional int'o~tion, 

1.5 

11.5 

58.4 

Retennee, 49 

N 
-.3 
0-
I 



Upbleaohed 

Proce •• 
Ch.-1oal OODllUllption, ~ x) 
Kappa mmber 
neld (UDecreened), ~ 
Screeninge, ~ 

Br1PtD ••• 

Beater or ntf"iner 
PlNene .. 
'1'ena11e index, Jr -Lg 
Buret index, kPa 1D2/g 
Tear index, ... 1D2/g 

Bleached 

Sequcac. 
Chelllical conll'mp'tion, ~ 
Yield on bleaChing, ~ 
'1'otal. 7ield, ~ 

Brip.tne •• 

Beater or ref"iner 
Preen ••• 
'1'811811. index, • • /g 
Buret ind.x, kPa .'2.71! 
'1'_r index, aw .2/g 

Additioaal infoJWa'tiOll& 

Pulping aDd papermaking charachr1.Uc. 

Sulphate 

13.8 
27.6 
46.1 
0.0 

500 
73.0 
5.0 

11.0 

OED 
7.0 added 01 

41.2 

68 

500 
74.0 
5.2 

10.0 

x)Aot. alkali as Na20 

!\) 

-.I 
-.I 



Soientific na.8S Pinus elliottii Comon namel Slash pine 

Country: New Zealand 

References 68 

Wood sample characteristics 

11004 __ Ie origiDS 

Sample from Tairua Forest 
Wood age 25 a 3 
Growth rate 29 m /haaa 

Deaaitl and fibre oharacteristics: 

Buic den.it,., ke/.3 370 (inner) 450 (outer wood) 
J'ibre length,,.. x} 3 000 - 4 500 
Pibre width, ,. 
Wall thickn ••• ,,.. 
Lu.en width, JIll 
LeDg\h,lvidth ratio 
BuDkel ratio 
Piexibilit,. ratio 

Addtt10Dal iDfo~tioas 

x} 1000,.. 1_ 

Chemical characteristics: 

Extractive., ", 6.0 
Ether 
Methanol 
Ethanol-benzene 

Solubil i ty, ", 
in water ~ 
in 1 % Jr&CII co 

Ash, ~ 
Ll.grun, ", 
Holocellulose, ~ 
CroBs-Bevan cellulose, ~ 
PentosMs, ", 

Additional information: 



UDbleaohed 

Prooes. 
Chellioal. conllWlption, 1> 
Eappa nw.ber 
Yield (unscreened), "1-
Screenings, 1> 

Brightness 

B_ter or ref'iner 
Pftenesa 
Tensile index, W m/g 
Burat index, kPa m2/g 
T_r index, 1115 m2/g 

Bleached 

Sequence 
Chemical conBUlllption, 1> 
Yield on bleaChing, 1> 
Total ~eld, 1> 

Brightness 

B_ter or ref'iner 
Freenes8 
Ten.ile index, Ii mig 
Burst index, kPa m'2ff! 
Tear index, mil m2/g 

Additional inforaation: 

Pulping and papermaking cha~cteristic8 

Sulphate (170oC ) 

30 
45.3 

PFI 
500 
70 

6.2 
21.7 

I\l 
-.j 
\0 

I 





Plaatat10n !!p!f11D0e 

• 281. 

Pin\ll hal!J!!!!8i1 

(Cyprua Pine) 

In 1t, natlll'll habUat the epec1ee 1& foual. mainly in Cyprua, 'l'IIrkly, S1l'1& aDl Iraq. 
It II"OVI troll ,. level up to 1 500 m. The tree has been \l8ed ertensively for afforeetation. 
Plaatatiou haft ehovD prom1ee 1n Australia aDi in IOUtb-eas1: Afr10a. ~e PZ'lIent tUple of 
14 yaara 014 tr .. , 11&1 taDn 1n Italy. 

Refer8l1011 13, 21 

Wood omaoter1et101 

'ftle wood of med11111 density oontaine fibrea which are lOaevhat shorter than average 
for a IOnvood. 'ftle l1&nin oontent ia about average for sottvoods. 

Pulping obaraoteristiol 

o 
'ftle sulphate oook performed at 175 C temperature aDl by applioation of reasonable 

quantities of ohemicals gave pulps of normal degree of del1&nifioation, but in 10v yie14. 
'Dle ,trength properUea are somewhat inferior to those of SoaDlinavian pine pulp. 'ftle 
br1ghtn .. , obtained atter bleaching cannot be oonsidered satisfactory in view of the fi".. 
atagt 18qUII1Oe applied. 



Scientific name, Pinus halepensis COlllOn DAIIIe: Reference. 13 

Countrys Italy 
I 

i 

Wood sample characteristics 

I 

Wood 88IID1 e oriQnt Chemical characteristicst 

Extractives, 10 
, 

From a center near Rome Ether 1.7 0 
Mean annual temperature 15 C Methanol I 

Mean annual precipitation 780 rom Ethanol-benzene q 3.3 
Age 14 a 

Sol ubil i ty, 10 I 

Usable height 9 m in water 
DensltZ and fibre characteristics: ln 1 ~ lfa(JI 

~ 
N 

Baal c delUli t,., q/.) 465 
Ash, 10 0.4 

Pibre length,,.. x) 2 420 
Ligru.n, % 26.8 

Pibre width, pa 33 Holocellulose, % 70.1 Wall thickness, pm 5.5 Cros_Bevan oellulose, '1> 
Luaen width, ,. 22 PentoBans, ". 
Lencth/vidth ratio 73 
Rubkel ratio 0.50 
Plexibillt,. ratio 0.67 

Additional ~oraationt Additional information: 

Hemicellulose, % 29.0 
x) 1000,. _ 1_ 



lJDbl eached. 

Prooes. 
Cha.ica1 conewaption, ~ 
Kappa IllJIIber 
Yield (UDecreened), ~ 
Soreenings, ~ 

Brightness 

Beater or refiner 
Pftenes. 
Tensile index, 5 ./g 
Buret index, kPa m2/g 
Tear index, ... ra2/g 

Bleached. 

Sequence 
Chelllical consu.ption, ~ 
Yield on bleaching, ~ 
Total yield, ~ 

Brisbtne.s 

Beater or ret'iner 
Preenes. 
'l'8lUlile index, • • /g 
Burst index, kPa m21g 
Tear index, d( ra2/g 

Additional information: 

Pulping and papermaking characteristios 

Sulphate (175°0) 
18 charge as act. alkali 
35 
43 

PFI 
32 SR 
84 

6.1 
11.5 

CERm 
10 charged as 01 

78 GE 

~ 
"" I 





Plantation experience 

- 285 -

Pinus insularis 

(Benguet Pine) 

'Bte present II8IIIple is from Luzon in the Philippines. The stem diameter at )0 years 
was 200 mm. 

Reterenoes: 11 

Wood oharacteristios 

Density and fibre dimensions are not available; the lignin oontent is around average 
fbr a softwood. 'Bte extracting oontent is oomparatively low. 

Pul.l!.ing oharacteristios 

The yield of sulphate pulp is high compared with values cOJlllllOn for sof'tvood sulphate 
pulps. 'Bte strength properties of the pulp are almost comparable to those of Soaudinavian 
pine pulp. 



Soientific name, Pinus insularis 
Eldl. 

Wood B!IIIJ!le orieD. 

From 140untain Province in Luzon. 
Age of sample 30 a (growth-rings) 
Diameter 200 IIUft 

Denaity and fibre characteristics: 

Basic den.it,., q/.3 
Pibre length, pm :z:) 
Pi bra W1dth, pm 
Wall tbiokness,pm 
Luaen width, ,. 

Lensth/width ratio 
Runkel ratio 
Pie:z:ibilit,. ratio 

Additional infor.ation. 

:z:) 1000 f1A • 1_ 

COlllDOn namel Benguet pine 

Countryi Philippines 

Wood sample characteristics 

Chemical characteriBticBI 

E%tracti ves, .,. 
Ether 
Methanol 
Ethanol-benzene 

Sol ubi li ty, .,. 
in water 
ln 1 ", BaCl! 

Asb, ". 
Ll.gru.n, ". 
Holocellulose, 'f. 
eroB_Bevan cellulose, 'f. 
PentoBans, .,. 

Additional information: 

2.87 

14.1 

0.21 
26.2 
69.7 

11.1 

Reference. 11 



Ul'lbl eaobecl 

Proo ••• 
Chell1oa1 conawaption, 1> 
hppa nwab.r 
Yield (un.creened) • .", 
ScreeniftBB • .", 

Briptnes. 

B_ter or refin.r 
P:l'een ... 
Tensil. ind.x, If m/g 
Burst ind.x, kPa m2/g 
T_r ind.x, III' m2/g 

Bleach.d. 

Sequence 
Ch.1IIical conw.ption, .", 
Yi.ld on bleaching, .", 
'l'otal yield, 1> 

Brightn.s. 

B_tar or refin.r 
Preen .... 
Ten.Ue index, • • /g 
Buret index, kPa a'27g 
Tear index, liB m2/g 

Additional information: 

Pulping and papermaking charact.ristics 

Sulphate (170°C) 
13.6 
27.4 
49.6 
0.7 

470 
11.9 
8.0 

13.4 ~ 
-...l 

I 





Pinll8 keaiya 

Plantation experienoe 

'ftle apecies is indigenoll8 to Indochina. Acclimatization baa been promising in South 
8ZIIl East Africa, 8ZId. partly also in Australia, but it baa failed to acclimathe in Fiji, 
Ilalaya1a, Borneo and Uganda. 'l\e pressnt samples are from India and MaWri. The Indian 
aample represents one tree about 30 years old 8ZId with a diameter of 300 mm. 

References: 12, 21 

Wood oharacteristics 

'ftle wood density is low to average for softwoods and the fibre length is about 
average. The lignin content is within the range normal for softwoods. 

Pulping characteristics 

'l\e yield of pulping is low to average for softwoods and the strength characteristics 
correspond to those of Scandinavian pine pulps. 'ft1e bleaching response is good. 



Soientifio name& Pinus kes1ya 

Wood 8!11!J)la orienl 

Denaity and fibre oharacteristics: 

Baaic denait7, q/.3 324 
POre length,,. x) 
Pibre width, ,. 
Wall thickn •• s, JIll 
LWHD width, JIll 
Length/width ratio 
Runkel ratio 
Plexibilit7 ratio 

Additional iDfo~tion& 

x} 1000,..,. 

Co_on namel 

Country, Malawi 

Wood sample characteristics 

Chemical characteristicsi 

Extracti ves, .,. 
Ether 
Methanol 
Ethanol-benzene 

Solubili ty, .,. 
in water 
in 1 " Ba(JI 

Ash, .,. 
Ligmn, % 
Holocellulo8e, .,. 
Cros_Bevan oellulose, 'to 
Pentosans, .,. 

Additional information: 

Referenoel 4 

8 



Pulping and papermak1ng cha~cteri.tic8 

'OIlbl eached. 

prooe •• 
Cbemoal coneu.-pUon, 'I> x) 
Kappa nUllber 
Yield (UDBCreened), 'I> 
Soreenin«a, ~ 

Briptn ••• 

Beater or refiner 
P ... eae •• 
Teneile inde%, N a/g 
Burllt inde%, k:Pa m2/g 
Tear inde%, .. m2/g 

Bleached xx) 

Sulphate 
20.0 Na2

0 

30.7 
46.0 

0.4 

PFI 
30 SR 
87 
7.8 

12.5 

n/CEHDED Sequence 
Cbemieal con8UJllP'tion, ~ 
Yield on bleaching, ~ 
Total ~eld, 'I> 

x) 9.3 Cl, 3.1 NaOH 
95.0 

Brightness 

Beater or refiner 
Preene.s 
'I' .... 11e inde%, • a/g 
Buret inde%, kPa m'27g 
Tear inde%, ... 2/g 

Additional into~tions x) Charge 

46.8 

89.9 

Valley 
30 SR 

101 
8.3 

11.5 

x:r.) Mixed sample, kappa of unbleached pulp 30.0 

• 
~ .... 



soi.atific names Pinus khasya COlllllOn names 

COWltryS India 

Wood sample characteristics 

Wood sep1e oripn. 

From experimental plot in Mayurbhanj. Annual rainfall 
1 450 - 1 700 mm. Evevation 600-900 m above sea-level. 
One tree sampled: diameter 318 mIn 

Tree age 30-35 a 

Deaeity and fibre oharacteristics: 

Ba.ic denait7, q/.3 498 at 3 m height 
Pibre l~h,,. x) 3 560 
Pibre width, J- 52 
Wall thickn •• s,pm 6.1 
Lu.en width, pa 
Leacth/width ratio 68 
RuDkel raUo 
PldibUU7 ratio 0.76 

Additional iDtoraations 

x) 1000,.. 1_ 

Chemical characteristics, 

Extractives, .,. 
Ether 
Methanol 
Ethanol-benzene 

Sol ubili tYt .,. 
in water 
in 1 " Bam 

Ash, '10 
Ligmn, '10 
Holocellulose, '10 
Cross-Bevan oellulose, '1> 
PentosaIls, '10 

Additional information: 

RefeNllCes 12 

3.44 

12.7 

1.7 
30.1 
58.4 

10.3 

~ 
N , 



Unbleached. 

P:rooe •• 
Cbe.1oal conswaption, 1-
J[appa naber 
Yield (un.creened), 1-
SOreenings, 1-
Br.i.ptne •• 

B_ter or refiner 
PlIeene .. 
Ten.ile index, B m/g 
Bunt index, kPa m2/g 
T_r index, .. m2/g 

Bl~hed 

Sequence 
Chelllical oonlNllption, ." 
Yield on bleaching, ." 
Total yield, 1-

Brisbtne •• 

B_ter or refiner 
Freenee. 
'1'en.Ue ind.ex, • mig 
Burst index, kPa .'27g 
Tear index, DIll .2/g 

Addi tional inf'olWLtionl 

Pulpillg and papemalcing characteri.tios 

Sulphate (170°C) 
13.6 act. alkali 
20.7 
41.3 
0.2 

CEHH 
7.5 total C1 

92 
:H.8 

79 E1repho 

Valley 
24 SR 
71.1 
3.5 

15.8 

~ 
I 
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Pin1l8 merlcusii 

(Mindoro Pine) 

'lh1s Malaysian species is the only pine species cross~ the equator. 'Dlis species 
grows at elevations over 500 m and the growth reported is 20 m /ba·a at 25 years rotation. 
The present samples are both from Zambales in' the Philippines. 

References: 18, 45, 58 

Wood characteristics 

The wood dcsity is somewhat above aVer&«e for sortwoods; the fibres are lOIlg and. the 
lignin content about aVer&«e. The fibres are broad and. the fibre walls are extremely thick. 
The extractives content ia in the range DOrmal for aortwooda. 

Pulping characteristios 

The sulphate pulp yield. ie low to average for sortwooda. The tear factor of the 
pulp i8 very high, whereas the tensile strength ia leaa satisfactory. However, the pulp 
carre.paMs in this respect to many U.S. southern pine pulps. 



SOieatific na.es Pinus merkusii 
Jungh. cl de Yr. 

Wood 8!!IlJ)le origin. 

Sample !'rom the province of Zambales 
Elevation> 500 rJiX) 
Growth 22 m3/ha.a at 25 a x) 

D!e!itl and fibre characteristicsl 

Basic 4enai t7, q/.3 560 
Pibre length, JIll x) 4 000 
Pibre width, pa 44 
Wall thickn.ss,,. 8 
Luaen width, ,. 28 

Length/width ratio 91 
Runkel ratio 0.57 
PluibUi t7 ratio 0.64 

Additional iDforaations 

x) 1000,.. 1. 
General info (not specific for sample) 

COlDOn bUle. Mindoro pine 

COuntryl Philippines 

Wood sample characteristics 

Chemical characteristics. 

Ext racti veil, f" 
Ether 
.ethanol 
Ethanol-benzene 4.4 

Rete renee. 18 

solubility, f" 
in water 
in 1 ", Baal 

2.1 bot 
17.4 

Asb, f" 0.3 
LJ,gni.n, .,., 28.0 
Holocellulose, f" 65.2 
Crose-Bevan oellulose, f" 
PentoB8ns, f" 9.5 

AdM tional inforaationl 

~ 
I 



UDbl eached. 

Pl"OOe •• 
Chemoal conawaption, ~ 
Kappa nuaber 
neld (UDlICreened), ~ 
Sore..u..-, ~ 

Brip:tn ... 

Beater or refiner 
FReDe.s 
Tensile index, W mIg 
Bunt index, kPa m2/g 
Tear index, ... m2/g 

Bleached 

Sequence 
Chemical consumption, '10 
Yield on bleaChing, '10 
Total 7ield, '10 

BrilJhtne •• 

Beater or refiner 
Freene.s 
Tensile index, • mIg 
Bunt index, kPa m'2/g 
Tear index, mW m2/g 

Additional information: 

Pulping aDd papenaking characteri.tic. 

Sulphate (170°C) 
13.2 active alkali 
21.2 
45.9 

0.7 

400 
93.5 
7.0 

18.8 ~ 
I 



Soieatifio nae8s Pinus merkusii 

Wood I!!!!J)le oriens 

Two trees from Zambales Mountains. 
Growth-rings (age) 80-100 

D!9'itl and fibre characteristi081 

Buic d8D8UI', ke/.3 474-580 
Pibn length,,,. x) 2 970 
Pibre width, ,. 44 
Wall thiokDe .. , JIll 7 6 
Luaen wiMh,,.. • 
Leasth/wi,dth ratio 68 
RuDkel ratio 
Jiexibilitl' ratio 

Additioaal iI1toraatiODs 

x) 1000,..,. 

COl8On lIILIIIe. 

Country. Philippines 

Wood sample cbaracterietios 

Chemioal cha~oterietic81 

Extractives, "" 
Ether 
Methanol 
Ethanol-benzene 

Sol ubil ity, "" 
in water 
in 1 "" JaCII 

Ash, "" 
L1gni.n, "" 
Rolocell ulose, "" 
eros_Bevan oellulcse, "" 
Pento88fts, "" 

Additional intormat10n: 

References 45 

1.9 

10.9 i 

64.6 



Unbl eacbee! 

Pl'OOe •• 
Ch..ucal ooDawaption, ", 
Kappa Il1DIber 
Yield (Ullacreened), ", 
Screen1nge, ", 

BriptDe88 

Beater cr ref'iner 
PneDe .. 
Tenaile index, If ./g 
Buret index, kPa m2/g 
Teal' index, .. m2/g 

Bleached 

Sequence 
Chemcal ccnBUllption, 'f. 
Yield cn bleaching, 'f. 
Total 71.eld, ", 

BrlgbtDe8e 

Beater or ref'iner 
Preeneee 
Tenaile index, If mIg 
Buret index, kPa m'2,g 
Tear index, IIIIf m2/g 

.ddi tional inf'o~tioD: 

Pulping and papermaking characterilltic8 

Sulphate (165°C) 
13.6 act. alkali 
25.3 
40.8 
0.1 

PFI 
500 
60.0 
3.9 

20.0 

cm 
7.5 added Cl 

39.4 

65.4 

PFl 
550 
59.9 
4.2 

15.6 

I 

~ 
I 
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Pinus 000!1'J! 

(Ocote Pine) 

'ftle speci. grows at Bubtrupical elevationB in Mexioo and in the mountains of Belile, 
all&t .. la, Houd.uras, Uicaragua aDd. Salvador. Successful acolimatization has been reported 
from ~ mi varying sucoess from South Africa. 'ftle samples referred to are from a plaD­
tation in Brasil mi from a natural Btand in Belile. 

Referenoes: 21, 52, 58 

Wood oharacteristios 

'ftle wood density is around average for softwoods and the fibre length is in the high 
range. 'Dle fibres found. in the ,oung oultivated trees, 6 - 13 years old, are broad aDd. 
extremely thiolHalled. 'Dle content of lignin aDd. extractives are typical for BOtwoods. 

Pulping oharacteristios 

The unsoreened sulphate pulp yield is about averagej the cultivated trees for some 
reason give pulps of very high screenings content. 'ftle tear iud.u: is very high, whereas 
the tensile strength on the other hand is fairly low, a common characteristio of U.S. 
southern pine pulps. A four stage bleaching sequence gives an acceptable brightness with­
out detrimental effects on the pulp strength. 



soientific name. Pinus oocarpa COlllllOn namel Rererence. 28 
, 

Countryl Brazil 

Wood .ample characteristics 

Wood. 81111J)1 e OriQDI Chemical characteristic.1 

Plantation in AgudOB Extractive., ." 

Tree age 6, 12 and 13 years 
Ether 
lIethanol 
Ethanol-benzene 

Solubility, 'to I 
in water 

DeaaitZ and fibre characteristicsi In 1 'to lfaQI 
~ 
N 

Buic , .. it,., ke/.3 362 412 441 Ash, 'to Pib" length,,. x) 2 960 3 630 3 800 Lignin, 'to 
Pi bre width, pa 43 48 49 HolocelluloBe, 'fo Wan thickne.8,,.. 5.7 7.8 9.0 Cross-Bevan cellulose, 'to , 

LlIMIl width,,.. 31 32 31 PentoB8fts, 'to I 

Length/width ratio 69 76 78 , 

I 

Runkel ratio 0.37 0.49 0.58 I 

Piexibilit,. ratio 0.72 0.67 0.63 
I 

Additional iDtor.atioDI Additional information: I 

Density measured OD unerlr. wood. 

x) 1000 FA • 1_ 

~ .. ~- -



Pulpillg and. papemaking cbaracterhtic. 

Jlpbleaohe4 Age years: 

Pl'OOe •• 
Chemoal OOnllWlptiOD, ~ 
kppa n1mber 
neld (UIlIICNeIled), ~ 
ScrHllinge, ~ 

Bripue •• 

Beater or refiDer 
P»eeae.. Sheet density 
T8D811e index, • aL. 
Bunt index, kPa m2/. 
Tear inda, •• 2/g 

Bleached 

Sequace 
Chell10al conlNapUon, ~ 
neld on bleaChing, ~ 
Total peld, ~ 

Briptne .. 

Beater or re~iner 
Preeae •• 
'I'_11e indu, • a/g 
Buret index, kPa .'27g 
Tear index, .. a 2/g 

.l.Mi tio .. l inf'olWlLtionl 

6 

Sulphate (170°0) 

23.5 
44.6 
5.1 

500 
4.9 
3.4 

21.0 

12 
do. 

23.5 
47.7 
4.3 

500 
5.2 
4.3 

21.5 

13 
do. 

23.5 
49.7 
5.1 

500 
5.9 
4.3 

24.0 ~ 
"'" 
I 



SOi_tifio..... Pinus oooarpa 
'Vat' oohoterenai 

Co.an DaIIIe, 

Country. Belise 

Wood sample charaoteristics 

Wood. !!!!ple origiD' 

Sample frolll stazKl of natural regeneration, Plot 8 in 
Mountain Pine Ridge, altitude 600 m 
Twenty trees seleoted. Average age 30 a, mean height 
of trees 20 m 

D!e!itl and fibre oharacteristios, 

Baeic deu1t.r. q/.3 530 
fibre l~b.,. x) 2 740 
fibre v1dtb, ,. 50 
1Iall tb1oJme .. ,,. 6.9 
LUMIl v1dtb,,.. 

~h/v1dtb ratio 
BuDkel ratio 
Plez1b1l1t.r ratio 

Addit1aaal into~tiOD' 

x) 1000,.. 1_ 

Chemical cha~cteristics, 

Ext racti ves, 'fo 
Ether 
Methanol 
Ethano l-ben sene 

Solubility, 'fo 
iD water 
in 1 'fo lfa(JI 

Asb, 'fo 
Lignin, 'fo 
Holocellulose, 'fo 
Cros_Bevan cellulo,e, 'fo 
Pento88l'ls, 'fo 

Addi tional informations 

Referenoe, 52 

3.8 

15.1 

28.7 
67.5 

I 

~ 
I 



UDb1 eacbed. 

Prooe •• 
Cbeaa1oa1 oonlNJlp'tion, ~ 
ICappa nUllber 
Yield (UDscreened), ~ 
SOreenings, ~ 

Briptne8. 

Beater or refiner 
Pl!eeDe .. 
TensUe indez, 11 m/g 
Bunt indez, kPa m2/g 
Tear indez, ... m2/g 

B1eachell 

S8qUance 
Chemical conlNJlp'tion, .,. 
Yield on bleaching, .,. 
Total 71e1d, .,. 

Brightne •• 

Beater or retiner 
Preene •• 
'1'an8Ue lndez, •• /~ 
Bunt indez, kPa .'2./g 
Tear indez, .... 2/g 

A4411;ioIBl intomatiODI 

Pulpiag and papenaaking character18ti08 

Sulphate (165°0) 
12.9 active alkali Be Na20 
28.8 
44.1 

0.2 

BFI 
500 
77 
5.2 

20.0 

CEHD 
10.8 as 01 

41.5 

80 Elrepho 

PF'l 
500 
74 
5.4 

19.5 

~ 
V1 

I 
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Pinus patula 

(Patula Pine) 

The speoies is confined to elevations of 1 Boo to 2 500 II on the moist mountaiDa on 
the eutern s14e of the Mexican plateau between 19" IlId 210 north laUtuie. It is also 
fod in Qatemala up to 3 000 m. It is vell adapted to oonditions in the mountains of 
... tern South Atrioa, where it has been planted sinoe 1907. The species is introduced 
also in India, Australia am li ... Zealand. 'ftle present samples are from plantations in 
JCe~, Malawi and li ... Zealand, where the aNnal growth vas as high as 30 m3/ha. 

Referenoe.: 21, 49, 58, 68 

WOod characteristios 

The wood density is in the range nOl'lal for softwoods used for pulping (350 qj,;J). 
The fibre ltDgth 11 about average, i.e. comparable with that of forest pine in northern 
Europe. lDnger fibre. have also been reported for older trees. The other fibre dimensions 
are quite similar to those of the "southern pines". 

PulpiD« characteristics 

By applioation of normal quantities of alkali in the sulphate cook, pulp is obtained 
in averlgfl yields (44 - 48 %). 'lb.e tear index of chemical pulp is very high IDd on the whole, 
the strength oharacteristics resemble those of U.S. southern pine pulps. The three-stage 
bleaching has not been sufficient to prodllle brightness valuss over 10 units. 



SCientific naaea Pinus patula 

Wood. !l!l!J)le orieina 

Plantation-grown 
Under 1 a and 7-15 a logs 

Density and fibre characteristics. 

Buic denait7, 'q/.3 360 
Pibre length,,. x) 2 070 
Pibre width, ,. 49 
Wall thickness, JIll 5.8 
L1UI8Il width, ,. 31 
Lenlth/width ratio 42 
RuDkel ratio 
Plex1bilit7 ratio 

Addi UOD&l ~01W.tionl 

x) 1000,. - 1. 

330 
3 010 

55 
6.0 

43 

55 

COlllllOn lI8IIIe. 

COWltrya Kenya 

Wood sample characteristics 

Chemical characteristics. 

Ext racti VBS, ", 

Ether 
Methanol 
Ethanol-benzene 

Solubility, ", 
in water 
in 1 ", lfa(JI 

Ash, ", 
Lignin, ", 

1.58 

RoloceU ulose, .,. 67.1 
Crose-Bevan ceUulose, 'fo 
Pentosans, .,. 

Additional informaticn: 

Rererence. 3 

0.39 

~ 

65.5 



JlDb1-.0he4 

pzoooe •• 
Ch..toal OOIIIIIIaPUon, ~ x) 
Kappa _ber 
Yielcl (UJUIOl'HIlecl), ~ 
80~,~ 

Briptrae •• 

B-.ter or Nfiner ".e. 
'1' .. 11e iDclex, • • 1. 
Burn iDclex, IIPa .'2/« 
'I'-.r index, •• 2/« 

Bl .. hecl 

Seqaenoe 
Chellioal oonaa.ption, ~ 
ne1cl 011 b1eaoh1Dc, ~ 
'rota]. 7ielcl, ~ 

BriptDe •• 

B-.ter or Nt'iner 
PI"MIl". 
'1'-.118 1Dclex, •• ,s. 
Burri inclex, kP •• 1« 
'l'-.r index, •• 2/g 

PulpiD« aDd pape~iDg obaracteririio. 

( 7 a 7-15 a 
Sad-kraft s .. 1-kran 

12.7 13.3 

52.8 59.9 
2.0 4.3 

Valle,. Valle,. 
500 470 

93.1 97.3 
6.8 6.9 

13.1 12.6 

Aad.itioDal iDt'o~tiOllI x)Aotive alkali 

~ 
\0 

I 



SOieatitic na.e. Pinus patual 

wooa ...,le origin. 

a} 12 years old 
b} 15 years old 
c) 16 years old 

DeDaitl and tibre oharacteristicSI 

BaBic cleD.a1tl', q/.3 a) 353 b} 410 
Pibre legth,,.. x) 
Pibre width, ,. 
Wall tbioJm ... , JIll 
L1DIeIl width, ,.. 

L~h/wicl1;h ratio 
RuDleel ratio 
Jiexibilitl' ratio 

AcIdi UOD&l i.D1"omation. 

s) 1000,.. 1. 

COalOn DILIIIel 

COuntryl Malawi 

Wood sample characteristics 

c} 349-387 

Chemical characteristics. 

Ext racti ve., ". 
Ether 
Methanol 
Ethanol-benzene 

Solubility, ". 
in water 
in 1 ~ lI'a(ll 

Ash, ". 
Lignin, ". 
Holocellulose, ". 
Cross-Bevan cellulose, ~ 
P anto sans , ". 

Additional information: 

Reterence. 4 

~ .... 
o 
I 



PUlping aDd. pape~ing oharacteri.tio. 

JlBblMOhed a) b) c) 

PJ'IOOe •• Sulphate Sulphate Sulphate 
Chema.l OOIlsuaptiora, ~ x) 11.0 .. ~O 11.0 .. ~O 18.5 "a~ 
Kappa Baber 42.2 32.4 - 31.1 31.0 
field (1DUIOreened), ~ 48.1 44.8 - 45.8 41.6 
So~Dp, ~ 1.3 0.1 - 1.1 1.2 

Brip.e •• 

B ... ter or N~iner PFI PFI PPI 
"-.e. 30 SR 30 SR 30 SR 
'lead1e 1I1dex, .. -Lg 87 19 83 
Burri index, IIPa ra2/g 1.8 1.2 1.5 

'"" 'l ... r index, .. a2/g 14.5 16.5 11.5 .... .... 
Il-.ohd xx) 

Seqa.aoe Die EHDED DIe BIIDED 
Chea10al oorasuaptiora,'" x) 11.9 e1, 3.1 NaOB 13.8 e1, 3.2 .. ~ 
1'1e1d on b1eaohing, .,. 94.3 93.4 
Total 71e1d, ~ 46.5 45.9 

Bri&btne •• 90.1 89.2 

B ... ter or re~1ner Valley Valley 
pre.ne •• 30 SR 30 SR 
'1' .. 11e iDd.n:, • _,~ 97 89 
Burst index, IIPa _ g 8.0 1.1 Tear index, III' _2/g 

15.0 15.5 

&44i tiona1 1Df'o~UODI x) Charge 
xx) Jlixed sample (12-16 years old), kappa of unbleached pulp 38.6 



801 ... 1f'10 __ I Pin. pat.l C~ Dallel 

C01U1t l'7l Jlalavi 

Wood ..-ple oharacteri8tio. 

!oOcl "'Pte Orlpn. 

I'roII 20 000 ha plaadaUon in Vipya 
!eapv&ture l4-2(JOc, umual rainfall 1 150 - 1 650 lID 

n ... Uon 1 500 • abo". ..... level 
1Ied.i_ g'I"01Rh tree. (5) 15 years old 

Rt!I1tz !!4 f1b!! obaracteri.tio81 
D1ueter 199 lID 

Juio a...s.t7, kc/a3 440 
:rib" l-cua,,.. z) 2 040 
rib" v1d.th, ,. 51 
1fall thi ...... ,,. 4.9 
I.- v1d.th, ,. 41 

Le:Dath/wid.th raUo 40 
RaDkel raUo 
Ji-.1b111t7 rat10 

AcIti Uaaal 1af'O,.Ucml 

z) 1000,.. 1. 

Chea1cal cba~cteri.tic.1 

Extracti we, ~ 
Ether 
.ethanol 
Ethanol-benHDe 

Solllbllit7, ~ 
in .. ter 
in 1 ~ .aaI 

A.h, ~ 
Lignin, ~ 
Bolceellulo.e, ~ 
Cro • ..aeYaD oellulo.e, ~ 
Pentoean8, ~ 

Additional information. 

2.3 

12.4 

60.4 

RefelWlOe. 49 

UI .... 
I\) 

I 



PulpiDg and. pape:naakiDg characteri.tics 

P!lbleaoh.d 

Prooe •• 
x) 

Sulphate 
Ch..tcal COIlewaptioll., 1- 13.2 
Kappa nuaber 24.6 
Yield (unacreened), 1- 44.1 
screen1Dg11, 1- 0.0 

Brip'tll. ••• 

Bater or refin.r 
P'lN8Ile .. 500 
Tenaile ind.x, }( ./g 78.0 
Burri ill4ex, kPa m2/g 5.5 v... Tar index, III' m2/g 20.0 ...... 

v... 

Bleached 

Sequeace CEH 
Chemical conwaption, .,. 7 added chlorine 
Yield on bleachiDg, .,. 
Total peld, 1- 42.0 

Brishtll. ••• 63 

Ba~er or refiner 
P'reene •• 500 
Tea.lle ind..x, I .'g 80.0 
Buret index, kP. m 19 5.6 
Tear index, _ .2/g 17.5 

Additional information: Act. alkali as Na20 



S01.atit10 na.e. Pinus patula 

Wood. INImDte orian. 

Sample from Rotoehu Pbreat 
Wood age 25 a 3 
Growth rate 30 m /ba-a 

DJ!!1tZ and fib!! 2!!racterietic81 

lu1e deuit7, q/.3 360 (inner) 
I'1bre lengtb,,. x) 2 600 
Pibre widtb, ,. 
Wall tb1otn ••• ,,. 
Luaea V1cltb, ,. 

LensthjMiclth ratio 
BuDkel aUo 
Plex1b111t7 atio 

Add11iiObal iDf'onationl 

x) 1000 ". - 1. 

COllllOn ll&IIIel 

Countryl New Zealand. 

Wood sample characteristics 

Chemical cha~cteristics. 

Ext racU vee, ". 
Ether 
Methanol 
Ethanol-benzene 

Sol ubi li ty, ". 
in water 
in 1 'Ie Baal 

480 (outer wood) 
Ash, ". 

4 900 Lignin, ". 
Holocell wose, ". 
Cros&-Bevan oellulo.e, ". 
Pento88fts, ". 

Additional informations 

Reterence. 68 

3.0 

U.o .... .,.. 



Upbleaohed. 

PI'OOe •• 
Ch ... cal OODBUllPUon, ~ 
Kappa Il1IIIber 
nBld '(1IIlIIOreen.ed), ~ 
SONeD1Dp, ~ 

Brip.tn ••• 

B_~.r or refiner ........ 
'1'._11e lDdez, II a/g 
Bunrt.lndez, !EPa m'2/g 
'l'_r indez, ... 2/g 

,l..ah.d 

Sequ.nce 
Chellical conlnUlp'tion, ~ 
ne1d on b1eacb!ag, ~ 
'1'ot&1 Ji,.14, ~ 

BriP'tD ••• 

B_~.r or re~lner 
Preen ••• 
'1'_11e indez, • • /~ 
Buret lndez, kP. m'2jg 
'1'_r lnd.z, IIW .2/g 

~d4i1;ioaal inforaatloDI 

Pulpiag aDd. papemaklng charac'teriBticB 

Sulpba~e (170°0) 

30 
48.7 

PPI 
550 
74 

6.2 
17.9 ""' .... 

VI 

I 
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Pinus radiata 

(Monterey Pine) 

'1'h1e tree has been planted in Chile, Italy, JCenya, New Zealand, etc. A Xedit8JTlll88n 
type climate, like in ita natural habitat (scuthern Califcrnia), seems tc cffer the most 
favourable growing conditicns. 'DIe growth of the tree is in the medillD range, and yei14s 
up to 40 m3jha.a at a rctation cf 25 years have been reported in New Zeeland. 

Refer8DCes: 21, 68 

Wood cbaracteristics 

'DIe density of wood in mature trees is about average for scftwood. The average fibre 
length is between 2 a.nd 4 DID depending upon tree age. Fibres of about 2 mm length were 
reported for Vees 7 and 7 - 15 years old and cultivated in JCenya. No data on lignin COD­

tents are available. 

Pulping oharacteristics 

Xeohanioal pulp of suitable brightness and strength has been prepared from this wood. 
Ch_imeohanioal sulphate pulps with average tear strength have been cccked to h18h yie14s, 
60 - 65 percent. Chemical sulphate pulps cbtained at average pulp yie14 show high tear 
values at lcw degrees of beating. 



SCientifio na.81 Pinus radiata 

Wood. .."le Origilll 

Plantation-grown 
Under 7 a and 7-15 a logs 

D8IlBitz and fibre oharacteriatica: 

"'io denai t7. q/.3 280 
Pibre leagtb. pa x) 2 240 
Pibre widtb, ,. 48 
vall th1otraeaa,,. 4.2 
LWI8Il widtb. ,. 40 

Lea8tb~dtb ratio 47 
BuDkel ratio 
Piex1bilit7 ratio 

Add1tiODal iIlfo~tiolll 

x) 1000,.. 1_ 

COllDOn lI&IIIel 

COuntryl Kenya 

Wood eaaple oharacteriatics 

360 
2 150 

42 
4.6 

33 

51 

Chemical characteriatical 

Extractives, 'fo 
Ether 
Methanol 
Ethanol-benzene 0.80 

Solubilit7. 'fo 
in water 
in 1 'fo lfa(JI 

Aah, 'fo 
Lignin, 'fo 
Holocellulo8e, 'fo 63.6 
Cl'Oa...,sevan celluloae, ". 
Pentoaan8, 'fo 

Addi tional intonaation: 

Referenc.. 3 

2.06 

61.4 

~ 
-" 
(XI 

I 



JJD.b1ee0he4 

PI"OOO. 
Ch.m.oal OOD_pUon, ~ x) 
I'appa .. ber 
nel.4 (1DI8OJ"HIIled), ~ 
8O.....u. ... , ~ 

Bri8h'tDe •• 

B_ter or refiIMr 
~ ... e_ 
'I'elUlile iDd.ex, tr .1. 
:B1mri ill4ex, kPa .'2/. 
'I'_r inclex, ... 2/g 

B1eeobe4 

Seqa..a. 
Chaioa1 CGD..-ption, ~ 
nelcl on bleaobiDg, ~ 
Total 71e14, ~ 

Bri&htne •• 

Beater or ret'iner 
Pr...a_. 
'1'_11. 1D4ex, • • /~ 
Buret iDd.eX, IIPa .'2/ • 
.... r iDclex, ... 2/g 

PulpiDg aDd pape:naakiDg oharacteri8tio. 

< 7 a 
aemi-kraft 

7.1 

67.8 
3.7 

Valley 

490 
50.4 
3.6 
8.0 

7-15 a 
aftli-kraft 

7.1 

62.6 
0.5 

Valley 
440 
46.0 
3.3 
7.5 

AMi tioll&1 iDfo~tiODI x) Aot. alkali 

W 
..A 

\0 

I 



SOl_tino..... Ph_ redia1;. Ca.on DUI •• 

Countr.r. A1I81;ra1ia 

Wood ..-pl. oba~t.ristlos 

!food. ..,le 0!'icilu 

J'roa lI'l1DD Creek'l'ree PaN. OippelaDl. Viotoria 
age 10. 

P!D!ltl '!f fibre obazaot.ristios. 
Juio ct.d1;7. qt.) 
I'lbre ltDCUl.,. z) 
I'lbre v14t1l, ,. 
Vall t1l1obe_,,. 
L.- v14th. ,.. 

IMIC'h/v14t1l ratio 
RaDkel ratio 
l'lal1d.lit7 raUo 

AMi 1;1--.1 1DrO~tiClll' 

z) 1000,. -1_ 

Ch..tcal cha~t.ristios. 
Ext racU".., .,. 

B\her 
•• thaDol 
Ethanol-beD.en. 

Solubilit7, .,. 
in .. t.r 
in 1 .,. .a(JI 

Ash, .,. 
Lignin, .,. 
Koloo.Uulos., .,. 
Cro ...... van oellulo .. , .,. 
Pento .... , .,. 

Addi Uonal intozwation. 

R.t.~.. 16 

~ 



JJpbl .... 

P2'OOe_ 
Oh..s.oa1 00II-.101l, ~ 
lappa _ber 
n814 (UII8OI'MIled.), ~ 
SoNe1Dg8, ~ 

Br1&h" •• 

PW.p1ag aDd papenak1ng obaracteriri10. 

Sulphah 111°0 
13 - 15 .20 

35 
50 

2 

22 .ulph1d1 ty 

B ... t.r or nt'1Der Lulpen m111 tert111sed
Z 

steril1sed
z 

tert111sed & .ter111sed
z ..... 

'l'...a11e 1D4ez, ]J a/g 
hret 1D4a:, IIPa a'2/g 
" ... r 11ldex, ... 2/g 

11!!Ohed 

Seqa.aoe 
Ohea1oal OOD8IIIIP'UOD, ~ 
n.ld OIl bleaoh1Dg, ~ 
'lotal 71.14, ~ 

Briptll ... 

.... t.r or nt'1ller 
""-... 
.,-.11. 1D4a, •• /~ 
Jtu.rri 11ld8z, IIPa ~jg 
T_r 11ldez, ... ~/g 

AcJ4i UoJal. 11lt'oraaUODI 

600 
68.0 
1.2 

13.8 

600 600 600 
100.3 100.2 65.0 

1.6 1.1 5.0 
13.1 12.2 18.2 

z 80il tertiliser tr_tments P 250 qjba, X 630 qjba 
eo11 nerilisa'UOIl: ohlorop1oriD A brolllide 336 'q/ba 

~ .... 



SOieDtifio ..... Pinus radia1:a 

Wood !!!ph oricilla 
From mountains Hahuelbata, Bio-Bio 

Deaaitl and fibre obaraoteristiosl 

Buic dena1t 7. q/.3 
Pibre length,,. :1:) 
Pibre widtb, ,. 
Vall thiokD ... , JIll 
LUMIl wicltb,,. 

LeQStb/wicltb ratio 
Rlmltel ratio 
Jiezibilit7 ratio 

Uti Ucmal iD1'omation. 

:1:) 1000,..,. 

C~n DIUIIer 

Country. Chile 

Wood sample characteriBtics 

Chemical characteristics. 

Ext racti vee, ". 
Etber 
.ethanol 
Etlumol-benzene 

Solubility, ". 
in water 
in 1 ". lfa(JI 

A.sb, ". 
Lignin, ". 
RolocelluloBe, ". 
CrcB...aevan oellulose, ". 
P8Iltoaans, ". 

Additional information: 

ReteNllCel 17 

~ 
N , 



• 1 each_ 
PI'OOe •• 
Chemoa1 OOIl8WIption, ~ 
Kappa _ber 
ne14 (1Dl8Cl"HIlecl), ~ 
SCI'MDiDp, ~ 

Brip~e •• 

Beater or ref'iDer 
~ .. -'1'_11. iDclex, • _/« 
Bv.rri iDClez, kPa .2/« 
'1'_r index, ... _2/g 

Bl..ohecl 

Sequ..ce 
Chaioal ConnmptiOll, ~ 
n.1d 011 bleaching, ~ 
'1'o'tal. 71e14, ~ 

Bri8htne •• 

B_t.r or ret'iner 
Prea ••• 
'1'_11. iDdex, • _/~ 
Bunt index, IIPa ."2, g 
'1'_r illd..z, ... 2/« 

Aaditioaal information: 

PulpiDg aDd papermaking characteri.Uc • 

•• ohanica1 pulp 

60 (Elr.pho) 

105 
28 

5.2 ~ 
"'" I 



SOieDtitio na.e. Pinus radiata 

Wood .. Ie oneiD. 

Sample from state forest "Sette FrateUi", 
Oagl1ari, Sardinia 
Wood age 33 a 

D!Deltl and fibre oharacteriatios. 

Buio dena11;7. q/.3 510 
Pibre l...,us,,. x) 4 000 
Pibre width, ,. 
Vall 1;hioble •• ,,.. 
LlIMIl 1dd1;h, ,.. 

Length/wid1;h nUo 
BuDke! nUo 
Pla1biU1;7 nUo 

Addi1;ioaal iDforaa1;iODI 

x) 1000,.. 1_ 

COIam ..... 

Countr,y. Italy 

Wood ..-pl. oharact.ristios 

Chemical cha~c1;eris1;ica. 

EztractiV88, ~ 3.10 
Eth.r 
Methanol 
Ethanol-ben zen. 

SolubilitY', ~ 
in water 
in 1 ". WaCII 

Aah, ~ 
Lignin, ~ 
HoloceUulose, ~ 
Croaa-Bevan oellulo.e, ~ 
Peatoaana, ~ 

Additional intormation: 

R.reNllO •• 
31, 60 

~ 



OIlbleaohed 

P~e •• 
Chemoal. OODIIWlptiOD, ~ 
Kappa nu.ber 
neld (lID8Creened), ~ 
SCJ'Mlliap, ~ 

Brip'hl ••• 

Beater or refiner 
]PReIle .. 

Tenene index, If _/g 
Burri index, kPa m2/g 
Tear index, .. m2/g 

Bleached 

Sequence 
Chemical conBWlption, 'f" 
Yield on bleaChing, 'f" 
Total. 7i,eld, ~ 

Brightne •• 

Beater or refiner 
FreeDe •• 
Tenalle 1nclex, I ./g 
Buret index, kPa m"2}g 
Tear index, IIW .2/g 

Additional infor.ation: 

Pu!piDg aDd papermaking characteri.tics 

Vol 
N 
VI 

I 



SOienuno ..... Pinua rad.1ata 

Wood .,.1. orieD. 

SUlpl. from l'aiDgaroa Forest 
Wood age 25 a 3 
Orcnrth rat. 40 II /ha-a 

Dtgpitz !!4 fib£! oharact.ristios. 

CO..oD D&IIeI "nter.y pine 

Country. Raw Zealand 

Wood ..-ple oharacteristics 

Cheadcal characteristios. 

BxtracU".., ~ 
Eth.r 
•• thanol 
Etbuol-beDseIl8 

Sol ubllU1', ~ 
in water 
in 1 ~ .aal 

2.0 

lu10 .... t1'. kc/a3 370 (imler) 420 (outer wood) 
Plbre l-cua.,. z} 2 100 - 3 900 Ash, ~ 

Plbre v14th. pa 
vall thi ....... ,. 
I,.- v1clth, ,.. 

Lec'h/w14tb raUo 
Blmkel !'aUo 
Plu1b111t1' raUo 

Add11;1a.l ~omaUOl1' 

z) 1000,.. 1_ 

Lipin, ~ 
Holocell ulo.e, ~ 
Cro • ...B.'VIIIl oellulo.e, ~ 
pentoean., ~ 

Additional intor.atioft. 

Ref.nne •• 68 

i 
I 



Upb1 MOIt.ed. 

P1"DOe8. 
Ch..toal OOIUIQIlPUOIl, ." 
Kappa II1IIlber 
ne1d (1IIl8Ol"MIle4), ." 
SOl'HllillgB, ~ 

Briptne •• 

Bea~er or refiner 
i'ntme .. 
'1'8DII11e iDclex, 11' IIL« 
Bu~ illdex, kPa ,.2/« 
'lear index, .. 112/« 

B1..ahed 

Sequ8DCe 
Cheaioal OonSUllPUon, ." 
ne1d OIl b1eaobillg, ." 
'1'o'tal 71e1d, ~ 

Briptne •• 

Beater or ret'iner 
Preea ••• 
'1' .. 11. 1Ddex, • 11/« 
Burst index, kPa ."27« 
Tear indez, ~ 112/« 

~d4itioDa1 iDforaatiOllI 

Pulpll1g and papermaking characteristio. 

Sulpha~. (170°0) 

30 
47.8 

PPI 
625 
89 
7.4 

14.3 ~ 
I 
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Pinus taeda 

(lDblolly Pine) 

This species is naUve to the .. stem and southem U.S.A. It is the futeet growing 
species of the "southam pines". In Us natural habitat it is planted on deforested lead. 
SlIDoessful accUmaUlaUon has baen reported from IIIIZI1 countries in Afrioa, Asia and 
Australia. 'ftle results have been less good. in iCerJ1a. The present aamples are from planta­
tion. in the U.S.A., Bralil and New Zealand. In New Zealand the growth vas 30 m3/ba.a at 
25 years rotation. 

Referenoes: 21, 68 

WOod oharacteristios 

'ftle wood density is in the range normal for softwoods used for pulping. 'ftle fibre 
length is slightly balow average. The legnin content is in the range normal for softwoods. 

Pulping oharacteristios 

'ftle sulphate pulp yield. i. 10" to average for softwoods. Iftle strBDgth oharaoter­
ieUos are typioal for a U.S. southern pine pulp. 



Soientific na..1 

Wood !!!!!ple orient 

Plantation 
11 years 

Pinus "taeda 

Df!!ity and fibre characteristica: 

Ba.ic deMit". ke/.3 340 
fibre length,,,. x) 2 780 
fibre width. ,. 43.81 
Wall tbiokD •••• ,.. 4.96 
LuaeD width, ,. 34.28 
LengthjVidth ratio 63 
RuDkel ratio 0.289 
P1exibilit" ratio 0.18 

I.cI4i UOD&l iDf'ONati01l1 

x) 1000,.. 1. 

Co.cm DaIIIe. 

Country. Bruil 

Wood sample characteristics 

Chemical characteri8tic •• 

8rl racti VB8, 10 
Ether 
Methanol 
Ethanol-benzene 

Solubili ty, 10 
in water 
in 1 10 Baal 

1.8h, ~ 
Lignin, ~ 
Holocellulose, ~ 
Croa&-Bevan oellulose, ~ 
Pen"toaans, ~ 

Additional intormat:on: 

2.1 

1.8 
8.0 

0.4 
28.8 

48.8 
10.4 

Reterence. 26 

~ 
~ 
o 



y!bl..obed 

P:rooe •• 
Chem.cal OODeuaptioll, ". 
kppa mabel' 
Yield (uneoreened), ". 
SoreeniDge, ". 

B:r1pbe •• 

Beater or refiner 
":Nene .. 
Tensile index, 1f mIg 
Bunrt index, kPa m2/g 
Tear index, mil ra2/g 

Bleached. 
Sequenoe 
Chemical con8Wlption, '1 
Yield on bleaohing, ~ 
To1;al 71eld, ~ 

BriBbtne •• 

Beater or refiner 
Preene.s 
Ten.Ue index, • • /g 
Buret index, kPa ,.'2/g 
Tear index, ,.., .2/g 

Additional info~tion: 

PulpiDg U1d papenaaking oharaoterietios 

Sulphate (170°0) 
20 
25 
47.6 
0.4 

Jokro 
x) 
58.19 
4.46 

14.6 

x) 3 at sheet density 0.600 g/cm 

Iwaa ----~-~-----. --.---------.... 

~ 
VI 
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SOlaUric __ _ 

Wood. .. 1. orieln, 

Plantation 
16 18&I'S 

Pinus taeda L. 

Deaaltl and flbre oharacteristicsl 

Buic uui:t7, ketal 399 
fibre leagth,,. z) 2 870 
Pibre width, ,. 46.16 
Wall thlo1aae .. , JIll 5.14 
LlIMIl width, ,.. 35.87 
Leagth/Width ratic 62 
RuDkel ratio 0.290 
Plez1blllt7 ratio 0.78 

Add1tloaal intor.ation, 

z) 1000,. - 1_ 

COlDOn DaIIIe. Loblolly pine 

Country. U.S.A. 

Wood ..-ple characteristics 

Chemical cha~cteristicsi 

Ext racti ves, .,. 
Ether 
Methanol 
Ethulol-benzene 

Solubility, .,. 
in water 
in 1 .,. BaCE 

Ash, .,. 
Lignin, .,. 
Holocellulose, .,. 
Crosa-Bevan oellulose, .,. 
PentosBns, .,. 

Additional information: 

Rererence, 26 

4.8 

1.5 U> 
U> 

10.8 
I\) 

0.4 
27.9 

45.5 
12.5 



OIlbl eaobed. 

Prooe •• 
Cb..toal oon-..ptiOD, ", 
Kappa n1lllber 
neld (1Ulsoreened), ", 
Soreeninp, ", 

Brip"tDe •• 

Beater or refiner 
1I'l!eene •• 
Tenane index, l' ./g 
Bunt index. kPa m2/g 
Tear index. ... 182/ g 

Bleaohect 

Sequence 
Chellioal con8Wlp'tion, ", 
Yield on bleaohing. ", 
Total 71eld, ", 

Brightne •• 

Beater or ret"iner 
Preene •• 
TeDIIUe iDdex, • .Ig 
Buret index. kPa .'27g 
Tear index, rtI/l .2/g 

PulpiDg Uld papemaking characteri.Uoa 

Sulphate (170°C) 
20 
23 
42.0 
0.4 

Jokro 
x) 
82.94 

6.56 
15.4 

AMi "tioll&l inf'OI'WlUOD: x) at aheet denai"ty 0.600 g/om3 

I .... 
UI 
UI 



Soientifio na.es Pinus taeda COlllllOn DIUIIes Loblolly pine 

COuntryl New Zealam 

Wood sample characteristics 

Wood 8!l!J)le origin. 
Sample from Ratoehu Forest 
Wood age 25 a 3 
Growth rate 30 m /hao a 

Deaaitl and fibre characteristicsl 
Juie denait7, 'q/.3 330 (inner) 410 (outer wood) 
:ribre leacth,,. x) 2 600 - 4 700 
ribre width, ,. 
Wall th101aae., JIll 
LDeIl width,,.. 

Lencth/width ratio 
Rlmkel raUo 
P1exibilit7 ratio 

Add1 Ucmal iIl1'o~:UOD' 

x) 1000,. - 1. 

Chemical cba~cteristicss 

Ext~tive., 10 
Ether 
Methanol 
Ethanol-benzene 

Solubility, 10 
in water 
in , 10 Baal 

Ash, 10 
Lignin, 10 
Holocellulose, 10 
eros_Bevan cellulose, ~ 
Pentosans, 10 

Additional information: 

Reference. 68 

3.0 

~ 

~ 
I 



Unbleached. 

Proce •• 
Chem.oal GOD.wlpUon, 1> 
bppa nUllber 
Yield (UlUlCreened), 1> 
ScreenillgB, ~ 

Briptness 

Beater or ref'iner 
"n&De .. 
Tensile inde2:, If ./g 
Buret inde2:, kPa m2/g 
Tear inde2:, .. m2/g 

Bleached. 

Sequence 
CheJllical contlWlption, 'I> 
Yield on bleaohing, 'I> 
Total 7ield, 1> 
Briptne.s 

Beater or ref'iner 
Preene.s 
TensUe inde2:, 11 ./g 
Burst lnde2:. kPa ,.'27B 
Tear inde2:, ... 2/g 

~d4itional info~tion: 

Pulpillg aDd pape:rmaking characteristic. 

Sulphate (110°C) 

30 
45.2 

PFI 
515 

80 
1.0 

15.2 
Vol 
Vol 
Vl 

I 
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Piptlden1a oolllll1l11a 

(Jacave) 

Piptadenia, with about 80 apeoiea, is abumiantly repreaented in ~ropioal South 
America, sparingly in tropioal Africa and Asia. and in New Guinea. 'DIe larger tree •• upply 
good timber of local utility, but their prinoipal value is in the bark whioh is III impel'­
tut lO\Il'Oe of tanning ma.terial. Some specie. are pluta! for shade IIId decorative purpo ... 
in parD Uld along h!paya. The tree. are at their best in northern Argentina ud in 
Parlglaf and Bruil. 

Reference.: 58 

Wood oharaoteristios 

The speoie. hal very abort fibres that are comparatively thin, but thioki-walled. 

PulpiJ!« oharacteristics 

The wood requires a hi8h alkali oharge in sulphate cooking in order to arrive at 
acoeptable 1..,.11 of soraan1nge. The pulp yield is low for a hardwood. The IIIlblllChed 
pulp exhibits Btrength characteristics similar to e\ll&lypt pulp. 



S01eatif10 Daael P1ptadenia c0lllJlllU11s Co.-on DaIIel Jaoave 

Countr;rl Brazil 

Wood sample characteristics 

1Iood !!!p18 orieDI 

Sample from the Escola Super10r de Florestaa in V1scosa, 
M1nas Gera1s State 

Deaa1ty an4 t1bre oharacteristios • 

.... 1c 4 .. 1 t7. kc/.3 
Pibre l~h, JIll :r;) 
Pibre wi4th, ,. 
If&ll th101me.s.,. 
LlIMIl wi4th, JIll 
Leng\h/v1dth ratio 
lbmkel ratio 
Plesib111t7 ratio 

Additional iDto~tioDI 

:r;) 1000,.. 1_ 

770 
18.2 
3.5 

10.9 

0.65 
0.60 

Chemical cha~cteristiosl 

Ext racti ves. 1> 
Bther 
Methanol 
Ethanol-benzene 

Sol ubil it7, 1> 
in water 
in 1 1> Baal 

Ash, 1> 
Lignin, 1> 
Holocellulose, 1> 
Cros_Bevan oellulose, 1> 
Pento88Ds, 1> 

Addi tional intonation: 

Beterenoe. 32 

UI 
UI 
Q) 



Unbleached 

Prooess 
Chem.oal COllswllpUon, ~ 
Kappa nWDber x) 
Yield (un8creened), ~ 
Screenings, ~ 

Brightnes. 

Beater or refiner 
Jl'l!'eene.8 
Ten.ile index, W mig 
Buret index, kPa m2/g 
Tear index, lIIIr m2/g 

Bleached 

Sequence 
Che.ical consumption, ~ 
Yield on bleaohing, ~ 
Total yield, ~ 

BriBhtne •• 

Beater or refiner 
Preene8s 
Tensile index, If mig 
Buret index, kPa .'2/g 
Tear index, lIIIr .2/g 

Addi tional inf'OlWLtion: 

PulpiDg and papermaking cha~cteri8tic8 

Sulphate 
25 Na20 (charge) 
13.6 
48.8 

0.04 

350 CSF 
113 

5.2 
7.8 

x)Permanganate Number 

\.oJ 
\.oJ 
\0 

I 
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Piptadenia rigida 

PlII1tatioll experienoe 

'ftle speoies is olle of the best known Piptedenia speoiee, generally coll81dered to 
be the true ABnioo of lOuthern Bruil. See Piptandenia communia. 

Wood oharacteristice 

'nte epeciee has ahort fibres that are thin, but thic~walled. 

PulP1n« oharacteristios 

! high charge of alkali ill required for eulphate 000 king , and the pulp ie obtained 
in comparatively low yield for a hardwood. The etrength oharacteristioe of the pulp 
Nsuble those of euoa.lypt pulp. 



SOiuUrio ..... Piptad.enia rigida COalOn l1IIIIIel 

Count 1'71 Brasil 

Wood sample characteristics 

Wood. B!l!J)le origiD' 

Sample from the Escola Superior de Florestas in Viscosa, 
Minas Gerais State 

Deaeitl and fibre oharacteristicsl 

BaBic d .. it7, ke/a3 
Pibre length,,. x) 
PUre width, ,. 
Wall thiolal ... , pa 
LlIMIl width, ,.. 

LengthjVidth ratio 
Runkel ratio 
Pl.zibi1it7 ratio 

Add! Ucmal iJdomation. 

x) 1000,.. 1_ 

1 130 
14.8 
4.0 
6.8 

1.17 
0.46 

Chemical characteristicsi 

Ext racti ves. fo 
Ether 
Methanol 
Ethanol-benzene 

Sol ubi li t7, fo 
in water 
in 1 fo BaCIl 

Ash, fo 
Lignin, fo 
Holocellulose, fo 
Cros_BeVlUl oellulose, fo 
Pento88lls, ", 

Additional informationl 

Referenoe. 32 

~ 
I 



UDbleaohecl 

Prooe •• 
Chemoal COI .... pUOn, 1-
kppa Il1IIIbar x) 
Yield (UIl8Oreened), 1-
SCl'HIliage, 1-
Brightne •• 

Beater or refiner 
1I'1reene .. 
Teneile index, •• /g 
Buret index, kPa m2/g 
Tear index, ... 2/g 

Bleached. 

Sequence 
Cheaioal COJUN.ption, .", 
Yield on bleaching, ." 
Total ;,ield, 1-
Brigbtne •• 

Beater or ret'iner 
Freene •• 
Ten.ne ind.ex, •• /g 
Burst index, kPa ."27g 
Tear index, IIIIl .2/g 

AdditioD&l infor.ationl 

PUlpiDg aDd papemaking obaracteri.Uc. 

Sulphate 
25 •• 20 (charge) 
12.8 
45.3 
0.8 

350 CSF 
118 

6.7 
9.9 

x) Permangana.te Number 

\.oJ e 
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POpulus deltoide8 
(Eastern Cottonwood) 

It i8 a Borth Amerioan 8pecie8 that flourishe8 in the upper part8 of the li88i88ippi 
and Mis80uri valle,.. 'ftle tree is otten planted for w1ndbreab, shade IIId pulpwood in the 
U.S.A.., but partioularly in Argentina aDd. ChUe. 'ftle pre8ent IIIIIIple i8 thlm the Parana 
river alluria18, and its growth 18 reported aa higher than 20 m3/ha.a. 

Referenoe8s 57, 5B, 67 

WOod oharloteri8tio8 

Thi8 l0w-4enBity wood. haa fibre8 of about average length for hardwood8. 'ftle fibre 
width 8elllll8 nO%'IIB1. The lignin oontent is about normal for hardwood8. 

PulpW obanoteri8tio8 

'ftle refiner meohanioal pulp made thlm the wood exhibit8 oomparatively 10" 8trength 
valllll. Impregnation of the fibre material "ith sodi1lll hldroxide at ambient temparatUl'l 
rtdllll8 the br18htne88, but increases the 8trength properties to acoeptable levels. 



SCientifio name. 

Wood 8!:I!I!le oripn. 

Populus deltoides 

CV. 1 - 63/51 

Delta of ~ana River 
20 - 25 m /ha.a 

Density and fibre oharacteristics: 

Ba.ic denait1', ke/.3 335 
Fibre length,,. %) 1 034 
Pibre width, ]»A 22.1 
Wall thiokn •• a,pm 
LUMD width, ,. 

Length/width ratio 46.8 
Runkel ratio 
118%ibilit1' ratio 

Additioaal iDfo~tion. 

%) 1000 FA • 1. 

Common name. Alamocaro11no 
mejorado 

Country. Argentina 

Wood 8ample characteristic8 

Chemical characteriatics. 

Ext racti ve., ." 
Ether 
Methanol 
Ethanol-benzene 

Solubility, ." 
in water 
1n 1 '1> BatE 

Ash, ." 
Ligrun, ~ 
Holocellulose, ." 
Crose-Bevan oellulose, ." 
PentosBns, ." 

Additional information: 

2.30 

2.62 
22.22 

0.89 
23.72 
72.98 
56.41 
20.11 

Reference. 57 

~ 
~ 
0\ 



. UDbl eacbe4 

Prooe •• 
Cb..toal. COIl..-ptiOD, 1-
bppa DUIIber 
Yielcl (UD80reened), 1-
ScreeDiaga, 10 

BripQie •• 

Beater or ref'iDer 
l'ftene .. 
TensUe iDciez, If .1« 
Buret 1Ddex, kPa m2/« 
T_r ind.ex, ... 2/« 

Bleachecl 

seqa.eace 
Cheaical CODllw.pUen, .,. 
Yield OD bleaohing, 1-
Total ~eld, 1-
BrisbtDe.s 

B_ter or ref'iner 
)Preenes. 
T_Ue ind.ex, •• /g 
Buret index, kPa .'27« 
Tear index, liB .2/g 

AMi tioJal iDf'ozwaUODI 

Pulpiag aDd papermaking oha~cteristio • 

JleobaDioal Cold soda (25°C) 
4 - 20 g RaCS./l 

60 48 - 45 

Sprout Waldron Bauer 606 
65 SR 65 SR 
15.3 11 - 45 
0.6 

~ 1.3 1.5 - 2.1 
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Populus X eurameriolDa 

Plantation experience 

Ift!.e preeent 1IIIIIp1ea repreeent various poplar hybride, all grown in the P&razI& river 
delta 1D ArgentiDa. 10 detailed information of the hybrids is available. Ift!.e growth 11 
reported to exoeed 20 ",3 lu· ... 

Refereno,sl 57 

Woo4 oh&ractll'iltios 

1'he wood oharacteristioe - density 350 'qj~, fibre length about 1= ml width 
20 ,.. - are OOIllllDD for poplar epeeies. ~e lignin content is also normal for hardwood.s. 

PulpiM oharacteriBtios 

Ift!.e tIOOd species uve been tested as fibre sourcee for refiner mechanical pulp (RIP). 
4ooord1Dg to the results, the RIP is of 1I18Oceptable strength, but by intl'Oduction of 
ch.ioall in the prooess the pulp strength can be improved oonsiderab11' 



Soi_Urio __ a Popul.1J8 3 .pecie. 

Wood. !!!!ph oripDI 

Delta of PanDa River 
llean value. for 3 specie. of poplar 
P. euramerioaaa CV "1 - 154" 
P. ewuerioaaa CV "1 - 214" 
P. deltoide. CV "1 - 63/51" 

DeD8itz and fibre obaracteristiosl 

Baaic d.w.t7, kc/a3 345 
P1bre 1eagUl,,. x) 1 038 
P1bre width, ,. 23 
11&11 thiolm ••• ,,. 
L1I88Il width,,.. 

Length/width ratio 45 
Runkel raUo 
Piexibi11t7 ratio 

Add1Ucmal iJd'omatiODI 

x) 1000,.. 1. 

Co.-on DaIIIel Poplar 

Countryl Argent iDa 

Wood ..-ple characteristics 

Chemical cha~cteri8tic81 

Extractiv .. , ", 
Ether 
Xethanol 
Ethanol-benzene 

Solubilit7, ", 
in water 
in 1 ", _aCE 

Asb, ", 
Lignin, ", 
Holocellulose, ", 
Cros...-Bevan oellulo.e, ", 
Pento8Uls, ", 

Additional informationl 

2.29 

2.55 
20.86 

1.01 
23.06 
72.35 
58.28 
19.6 

RererenoeI 25 

~ 

~ 



llpbleache4 

PI'OCNI_ 
Ch..toal ocm_.ptiOll, ~ 
Kappa _ber 
Yield (UD80reeDed), ~ 
Screeniap, ~ 

Brlpbe .. 

Beat.r or refiner .:.w ..... 
'1'8Il8ile iDclu, • • Ls 
:aur.t iud.x, kPa m2/s 
'1'ear index, .. m2/g 

Bleached 

Seqa.ace 
Ch8llioal OOIUN-.,1;1on, ~ 
neld on bleaohing, ~ 
Totel 7i.U, ~ 

Briptn ••• 

Beater or ret'lner 
.reeness 
'1'8IlII11e index, •• /~ 
Buret index, lc:Pa .'2/g 
T ... r ind.x, IIW m2/g 

Addi tional inf'olWLtiOll: 

PulpiD« aDd papel1ll8klng oharacteristio. 

Ileohanioal 

65 SR 
17 

1.5 
I 

1.-1 

~ 



SOl_titlo _. 

We !!!!ph one 

Popul_ e\1l'08IDer1oaDa 
av.1-214 

Del_ of ParaDa Rlver 
20 - 25 .)/ba·a 

Dl!!l~z and flbre obarao~eris~ios. 

Buio d.-ud.~7, kc/.3 319 
ftbre leagth,,.. z) 994 
ftbre v1dth, pa 23.8 
Vall thialm.",,.. 
L .... v1dth.,.. 

LeDc'h/v1d~h ratio 41.8 
llaDkel raUo 
Jlez1bl1lt7 ra~10 

Add1 U,oaal ~01WatiOD' 

z) 1000,... 1_ 

COllllOn DaIle. Aa., 214 

COUD~r,y. Argenu'D& 

Wood ..-pIe obarac~eris~ics 

Chemical cba~c~eris~iosl 

Ext rac~i vee, ~ 
Ether 
.e~banol 
Ethanol-ben.eae 2.33 

Solubil1t7. ~ 
in _~er 
in 1 ". Baal 

2.50 
21.22 

Ash, ~ 0.99 
Lignin, ~ 23.21 
Holocellulose, ". 70.95 
Croae-BeYall oellulose, ~58.35 
Pea~o8Uls, ~ 19.85 

Additional into~tionl 

Reterence. 51 

UI 
VI 
N 



UDb1eeobecl 

P1'OOe •• 
Ch..toal OOIlIIUaption, 1> 
Kappa nuaber 
neld (UD80reenecl), 1> 
SorHDince, 1> 

BrichtDe •• 

B_ter or refiDer ".e. 
TlIDBi1e iDda, If _/g 
Buret inclex, lIPa m,2/g 
T_r iDdex, .. m,2/g 

B1..ched 

Sequeace 
Chetllioal conllU..,.tion, ." 
ne1d CD b1eaohiag, ." 
Total ,Jie1d, ." 

BrisbtDe •• 

B_ter or refiner 
Preene •• 
T8D8Ue :LDda, • _/~ 
Burll't iDdex, lIPa .'2/g 
T_r index, ... 2/g 

Additional informations 

P1IlpiDg aDd. papemalcing oha:racterilltio. 

KeolulDioal 

51 
Sprold Waldron :8&'Q8l' 606 

65 SR 
15.5 
0.6 
1.5 

~ 
V1 
~ 

I 



SOleatiflc na.8a 

Wood. !!!pie oriein. 

Popal '\US e1ll'O .. erlcaDa 
ev. 1 - 154 

Delta of ~ River 
20 - 25 III /ba-a 

Denaitl and fibre oharacteristioe, 

Buic 4eDaUT, qt.3 380 
Pibre 1eDBth,,. z) 1 086 
Pibre width, ,. 22.8 
vall thlo1me •• ,,. 
Lu.en width, ,.. 

LeDgthjv1clth raUo 47.6 
BuDke! .. .t1o 
P1ez1bl11tT ratio 

Additional info~tioDI 

z) 1000,.. 1_ 

Co=on name, Alamo All 

Country, Argentina 

Wood ..-ple characteristics 

Chemical cha~cterietioe, 

Ext racti vee, ~ 
Ether 
Xethanol 
Ethanol-benzene 

solubility, ~ 
in water 
in 1 f. JJa(JI 

Ash, ." 
Lignin, ." 
Bo1ocellulose, ." 
Cros&-Bevan oellulose, ." 
Pento&al'ls, ." 

Additional information, 

aefennee. 57 

2.23 

2.52 
19.14 

1.15 
22.24 
73.13 
66.07 
18.90 

Vol 

~ 
I 



UDbleaahe4 

Prooe •• 
Ch.m.oal 00Il8llllPUOD, ~ 
Kappa m.ber 
T1e14 (lDUIONeIlecl), ~ 
SoI'HlliIlglJ, ~ 

Bripm. •• 

Beater or ":tiner 
PlNeDe. 
Tenelle i.Jlclu:, • alg 
Buret in48z, kPa m2/g 
Tear 1n48z, ... ra2/g 

Bl-.ch.4 

Sequence 
Chemical cOIIlIWIptiOll, 'I> 
neld OD bleaohiag, 1> 
'1'otal 7i,eld, 1> 
BriptDe •• 

Beater or ":tiner 
Preene •• 
T8Il81le indez, • a/g 
Buret 1n4ez, kPa .27g 
Tear indez, ... 2/g 

AMi tional inf'oIWlLUoa: 

Pulp1ag UId papem.kiD« oharacteri.Uo. 

.eohaD1oal 

53.5 
sprout Waldron 12" kuer 606 

65 SR 
17.20 
0.7 
1.9 

Cold eolia (25°0) 
4 - 20 g Raes./l 

41 - 33 
kuer 606 
65 SR 

24-54 
3.0 - 2.7 ~ 

VI 
VI 
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Salix alba 

Plantation !!pIlienoe 

'1\e pre .. d IIIIIIple is from Argentina. 'lbe stlUld density in the delta of PInDa 
coe •• 1 000 trees/ba, &lid the capacity am growth were 200 m3/ba and more than 15 m3/bAol 
respeotively. 

Referenoes: 51 

WOod obaracteristios 

ls far as wood denei.ty, fibre dimensions am lignin oontent are oonoemad, the 
IIIIIIplee exhibit values t11lical of hardllOods. 

Pulping oharacteristios 

!he refiner mechanical pulp am the oold soda pulp exhibit t11lioal for :poplars and. 
willows. 'lbe sulphate prooess using a low alkali charge gives pulp in low yilad and. 
strength :properties similar to those of beech pulp. 



Soi.uno""l Salix alba var. Calva 

Wood !!!!!!ph origilu 

Delta ot Pa.rana River 
1 650 - 1 100 plants/ba 

180 - 230 -.3 /ba 

15 - 20 ri3/ba·a 

D!!!itl and tibre oharacteriatioa. 

Ju1c Un.U.r, kc/.3 404-
J'1bre 1eacth,,. z) 1 094 
J'1bre v1clth, ~ 22.3 
Vall tbioDea8,,. 
L~ v1clth, ,.. 

L-.rtb/v1clth raUo 49.1 
Rm*el raUo 
liezibi1it.r ratio 

Add! Uoaal iIlrozwationl 

z) 1000,.. 1_ 

Co..,n lIUIel SaUDe alamo 

Countr,yl Argentina 

Wood 8&BP1e oharacteriatioa 

Chemical cha~cteriatioa. 

Extracti Yea, ~ 
Ether 
.etbanol 
Ethanol-bensene 

Solubility, ~ 
in water 
in 1 ~ WacJl 

3.02 

3.50 
19.96 

Aah, ~ 0.99 
Lignin, ~ 21.78 
Ho1ocellulose, ~ 75.13 
Croa_Bevan oellulose, ~ 56.39 
Pento .... s, ~ 19.61 

AMi tional intonationl 

Reterenoel 57 

\AI 

~ 



Jl,!bl ....... 

PI'OOe_ 
Ch..toal. OOn_pUOIl, ~ 
Kappa Il1IIIber 
n.ld (ua..,reened), ~ 
Scl"HllillCll, ~ 

Brip.Ui ••• 

B_ter or refiner 
P~8De_ 

Tcms1le iDdex, 1f a!g 
BuNt 1lldex, kPa m2/g 
T_r index, ... 2/g 

Bl.ohed 

Sequence 
Chem.cal cODllUap"t1on, ~ 
neld on bleaching, ~ 
Total ,Jield, ~ 

Brightne •• 

B_ter or ref'iner 
Preene •• 
T_Ue index, • a/~ 
Buret index, kPa .'2jg 
T_r index, •• 2/g 

.&ddi 'UoJl&l inf'o~UODI 

Pulpi.D« and pape:mak1ng oharacteristio. 

KeahaDoial Oold .,u (25°0) 
4 - 20 g lfaDIJ./l 

51.6 59 - 54 

Bauer 606 
60 SR 65 SR 
17.8 25 - 64-
0.7 "'" 2.3 2.0 - 3.5 ~ 

I 





Plalltation experience 

- )61 -

Salix X &l'8'!J1tintmais 
(Willow Hybri4) 

lor. thID 200 apeoiel of salix have been de80ribed., IIDIUy of temperate reg1ol18, but 
1'IIIgiDg from the tropiol to the arctic oircle. 'ftley are ohieny Ihrubl IIId l1li&11 poor1)r 
fol'lll4 treel, but a f. of them attain large dimtmaioDl. 'ftle pliable ;youag ahoote of 10111 

apeoi .. &l'e employed in maIclJlg buatl IIId Jll&ta to protect river baDkB. 'ftley are otten 
plallted. along streluu m1 irrigation ditohes to prevent erosion. 'ft1e present 8IIIIplea ot 
at\ftl willow h1bri4s are from 200 ,.3fna atams in the delta of PanDa. 'ftle growth rate 
emeeds 15 ,} /ba.a. 

Refereno .. : 51, 58 

Wood oharacteriatiol 

The wood denlity is colllplU'atively low tor a hardwood, aDd the fibre length about or 
alight1)r below average. 'ftle liBnin content is relatively constant irrelpective of h1br14, 
m1 about average for hardwoods. 

Pulpi.nc oharaoterist1c1 

'lhe strength oharaoteristios of the refinel' mechanical pulp are U/1Ati.factory, but 
treataent with eodillll h;rdrox14e at low temperat1ll'es or lfSSC-pulpiDg at hip temperaturea 
oonai4erably improve theae va11l8s. 



SOleUfio...... Sali.% X argenUnens1s ev. H1br1d.o 
X aali.% alba .1-1~1 

Co.-on namel Sauce .1-114-1 

Coun~r.r' Argentina 

Wood ..-pl. oharao~eris~ic. 

Wood ... le origins 
Delta ot ParaD& River 
15 - 20 .,.3 /ba. a 

D!D81t1 and fibre oharac~eristiosl 

Julc dena1 ~7, tc/a3 295 
PUN lac'Ia,,. x) 879 
Pibre Wid~h, ,. 18.0 
Vall th1oba •••• ,. 
LlIMIl Width, ,. 

Lealth~d~h ra~io 48.8 
RuDk.l raUo 
Plezibilit7 ratio 

Add1 UODal iDtomaUon. 

x) 1000,.. 1. 

Chemical characteristios. 

Ext raoU vee, 1> 
Ether 
Xethanol 
Ethanol-benzene 2.71 

Sol ubU 1t7, 1> 
in wa~er 
in 1 1> Ba(II 

'Bh, ~ 
Lignin, 1> 
Holooe11 ulOB., '/. 
Crose-Bevan oellulo •• , ~ 
Pen~oIlUlB, 1> 

Additional iDf'onatlonl 

3.48 
20.35 

0.83 
21.28 
74.76 
60.09 
20.67 

a.teNDO.. 57 

'6{ 
N 

I 



llpll1!!OMc! 
PI'OOe •• 
Ch.-1oal OOIIlIIIIaption, ~ 
lappa ft1III'ber 
n elcl (UDIICI'MIled.), ~ 
SCreer1inp, ~ 

B1'1p'tDe •• 

B_tar or refiner 
P2etma. 
T8IlB1le i.Jlcla, .. • /g 
Buret iDclex, lIPa .2/g 
T_r iDclex, •• 2/g 

B1-.ohecl 

SeqIltlllCe 
Chellioal conllWlption, 'I> 
ne1d on lI1eacbiDg, 'I> 
Total. 71e14, ~ 

Br.i.gbtna •• 

Beater or ret'iner 
lI'NeIle •• 
T8IlB1le 1Dclex, .. • /g 
Buret index, kPa ."27g 
Tear index, rtiB .2/g 

~ddi 1;1ona1 inf'onaUonl 

PulpiDg aDd papermakillg character1.UCB 

lIeolumioal Cold BOda (15°C) l4SSC (110°C) 

25 - 50 Na2S0
3
/1 

45 45 - 28 43 - 40 

Sprout Waldron 12" Bauer 606 liauer 606 Bauer 
65 SR 65 SR 65 SR 
11.5 21 - 68 79.5 - 89.5 
0.6 1.0 - 4.0 5.1 - 8.4 UI 

1.4 2.2 - 3.3 3.5 - 3.8 CJ\ 
UI 



SOleotlfio aa..a Saliz X argentin8D8is ev. Hibrido Co..,n ~el Sauoe hibrido 

COuntr,r1 Argentina 

Wood ..-pIe oharacteristios 

Wood. "'Ple orieb .. 
Delta of ~ River 
180 - 230 m /ha 
15 - 20 .3/ha •• 
natural h1brid 

P!a!itl aDd tibr. oharacteristiosl 

Ju1e cleaa1t.r, 'qfal 370 
Plbr. 1tate\b,,. z) 940 
Plbre width, ,. 25.8 
Vall thialmess,,. 
LlIMIl widtb, ,. 

LeD«'h/v1dtb ratio 36.4 
lbmkel ratio 
rlez1b111t.r ratio 

Add! UODal ~01W&tiOD' 

z) 1000,.. 1_ 

Chemioal oba~oteristiost 

Ext raoti vee, ". 
Ether 
.ethanol 
Ethanol-ben.aDe 

solubilU7, .,. 
in water 
in 1 .,. IraQI 

Asb, .,. 
Lignin, .,. 
RolooeUulose, .,. 
Cl'Osa-BeYUl oellulose, .,. 
P8IIt088llS, ". 

AMi tional intonation. 

3.23 

4.37 
21.00 

1.00 
22.16 
71.93 
57.14 
20.86 

Referenoe, 57 

g 
I 



1lJIblea0he4 

pzvo ••• 
Ch .... oal COIlIII.pUOD, ~ 
Kappa _ber 
n.14 (UIlBOreene4), ~ 
Soreemap, ~ 

BI"1p.u. ••• 

Bat.r or refiner ...... 
Tenrile 1n4ez, Jr ./g 
Buret incl.z, IIPa ,.'2/g 
Tar 1n4ez, ... 2/g 

Bl-.ohe4 

Seqmenoe 
Chem.oal Con.WlPUon, 'I> 
Yie14 on bleaching, 'I> 
Total 7ie14, ~ 

Briptn ••• 

Beater or ret1ner 
.reene •• 
Tene11e inda, • • /~ 
Buret 1ndex, IIPa .'2'tg 
Tear index, m'If .2/g 

Additional informationl 

Pulping aDd papenak1ng oharaoteri.Uo. 

Meohan1oal 

45 

Sprout Waldron 12" Bauer 606 
65 SR 
20.27 
0.8 
2.4 

'd.. 
VI 

I 



SOienUtlo .... ' Salix X argenUnensiB ev •• esUso COIDOll lIUIe, Sauce mestizo 

CountJ'7' Argentina 

Wood ..-pIe oharacteristios 

!f!ocl !Mple orie 

Delta ot ~UI& River 
180 - 230 • /ba 
15 - 20 a3 fha-a 
Jlahl'al bFid 

pteeitl !!4 fib,. aba!ICteristio., 
BMio 4.a1t7. qt.) 409 
PibN lqth,,.. z) 1 031 
PibN v14tb, pa 25.5 
11&11 tlllelbe_,.,. 
~ v14tb.,. 

Lac'1l/w14tb raUo 40.4 
bllkel ratio 
rlBZibllit7 ratio 

.lddl UCIIIIal iDt'omaUon, 

z) 1000,.. 1. 

Chemical cha~eteristios, 

Ext raet i vee, ". 
)Hher 
.ethanol 
E\haDol-beasene 

Solubilit7, ". 
in water 
in 1 ". BaCE 

Ash, ". 
LipiD, ". 
Bolocellulose, ". 
CI'O .... BeYIID oellulo.e, ". 
Pentouns, ". 

Aaditiollal into~tion. 

Reterenoe, 57 

2.92 

2.40 
21.11 

0.89 
23.24 
74.52 
58.51 
20.26 

~ 



ODbleaohe4 

PI'OOe •• 
Ch..s.oal OODWIlPUOIl, ~ 
Kappa D1IIlber 
neld (1ID8Oreened), ~ 
So...uDp, ~ 

Brt_tIle •• 

Beater or refiner ".e. 
Tenei1e iD4elt, )I' ./s 
B1uw't indes, Jl:Pa .'2/s 
Tear index, ... 2/s 

Bleaobe4 

Seqacce 
Cheaioal oon81mptlon, 'I> 
ne1d on bleaohing, 1-
Total 7ield, ~ 

Bri&htll ••• 

Beater or ret'iner 
Pretme •• 
TeneUe index, • • /~ 
Burst illdes, Jl:Pa a'2/s 
'l'_r ind.s, ... 2/S 

Addi tional iDf'oraaUaru 

Pulpillg aDd Japemaking oharacteristios 

Mechanical 

50 • 8 

Sprout Waldron 12" Bauer 606 
65 SR 
11.69 
0.1 
2.4 $ 



SOleatitlo..... 8.1iz X arpntiJl8lUlis ev. C~ .. e. B1'bri40 BetelWlO.' 57 B. _tatesino S.tat .. ino 
cOlIIltl7' .A.rgaDtina 

Wood ..-pl. characteristics 

Wood. ... le orim' Chemical characteristios. 

Delta of ~_ River Brl racU".., 'I-
Bth.r 

180 - 230 .. /ha .ethano1 
15 - 20 ,.3 /ha •• lnbanol-beDsene 1.78 
.1iural httrld 

solubllU7, 'I-
in .. tel' 2.73 

DeDeitl and t1b~ obaracteri.tic •• in 1 'I- Baal 18.00 
& 

Buic deaa1 t7. keta3 362 Au, 'I- 0.64 J'1b~ lagth,,. x) 962 Lipin, 'I- 21.77 I'1b~ width, ,. 21.0 Bo1ceellulose, 'I- 73.69 Vall th101me .. ,,. Cl'OslMtnan cellulos., 'I- 60.16 ~ 1Iidth.,. Peatouns, 'I- 22.44 
LeDc'h/llidth raUo 46.1 
.... el raUo 
1'la1b11it7 ratio 

.ldd1 Uaaal 1IlfONaUcm. Additional into~tion. 

x) 1000,.. 1_ 



UDbleaobe4 

PJ'OOe88 
Ch..taal ooza_.p"tion, ~ 
Kappa nuaber 
neld (\UUIOretmed.), ~ 
SoI'HlliDp, ~ 

Briptza ••• 

Beater or "filler 
PRell ... 

'1'8I1II11e 1zadex, Jr a/g 
Buret 1zad.ex, IIPa m21g 
'1'ear index, .. a 2/g 

Bl!!Cbe4 

Seqa.ace 
Cbellioa.l Oon8WlpUon, ~ 
ne1d on bleaching, ~ 
'l'otal 71e1d, ~ 

Brigbtne •• 

Beater or re~iner 
PNeIle •• 
'1'_11. index, • a/g 
Buret index, kPa .'l7g 
Tear ind.x, .. a 2/g 

Addi t iona1 iDf'onIIL tion, 

Pu1piDg aDd pape:rmaking characteri.tics 

MecbaD10al 

50 

Sprout WaldJ'on 12" Bauer 606 
60 Sft 
13.60 
0.6 
1.7 

RSSC (170°C) 
25 - 50 g B&2S0~1 

43 - 40 

Bauer 606 
65 Sft 
77.5 - 83.0 
5.2 - 5.6 
4.2 - 3.5 ~ 

I 
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Salix babylonioa ¥art lacram8llto 

(Sauce Amerioano) 

Iftle 8IIIple il taken from a 200 .J/ha stUJd in the delta of Parana. Iftls growth rate 
emHds 15 a3jba ••• 

Referencesl 57 

Wcod characteristics 

Iftle wood density ami ths fibre length are higher than values normally follld for 
ville .. ; they are 450 'qjrstl 8IId 1.3 DID respectively. Iftle lignia content is 10 the range 
1101"11&1 for hardwoods. 

Pulpteg oharacteristios 

Iftle refloer mechanical pulp eJhibits strength characteristics whioh are not quite 
up to st8lldard. 1'reatment before refining with scdilJD h3dr0:ride considerably improvel the 
Itreagth characterlltics cf the pulp to a very good level. 



SOi_Urio maes Salix baby1onioa var. sacramento Ca.aon DUlea Sauce Amerioano 

Count 17' Argentina 

Wood ..-p1e oharacteristics 

Voocl !!!p1e orie' 

Delta ot Parana River 
180 - 230 m3 /ha. 
15 - 20 ur3/ha.a 

Deaeltz and tibre oharacteristios. 

Buic 4enait7. q/.l 463 
fibre baath,,. x) 1 316 
fibre width, ,. 21.5 
Vall thiolr:De .. ,,. 
L\1II8Il width, ". 

LeQ8tb/widtb ratio 61.2 
Rlmkel ratio 
Jlexibi1it7 ratio 

Addi Ucmal iDf'omatioa. 

x) 1000,.. 1_ 

Chemical characteristics. 

Ext racti vea, ~ 
Ether 
.ethano1 
Etbanol-beazeae 2.75 

Solubilit7, ~ 
in water 
in 1 ~ Baal 

Ash, ~ 
Lignin, ~ 
Ro1ocellulose, ~ 
Crose--Bevan oellulose, ~ 
Peato88fts, ~ 

Additional information. 

3.19 
18.37 

0.84 
22.53 
71.03 
56.66 
18.83 

Reterenoe. 57 

~ 
I\) 

I 



UDblMCbe4 

PI'OOe •• 
Ohe.1oal OOIllRIIiptiOD, • 
Kappa a.ber 
nelcl (UII8OrHIle4), • 
SorHll1l1p, • 

Bripue •• 

B_ter or ref'1Der F __ e. 
'1'_elle illda, 11' _I. 
Buret ill4ez, kPa .2/. 
'1'_r inclo, • _2/g 

Bl.ohecl 

Seqaeoe 
Chellioal cOllllWlptiOD, 1-
Yielcl on 'bleaching, 1-
'1'otal 7ielcl, ~ 

Briptne •• 

B_ter or ret'iner 
FreeDe •• 
'1'811811e 1Dd.o, • _/~ 
Buret inclez, IIPe ra'2jg 
Tear inclez, ... 2/. 

AMi tional int'O:awaUODI 

PUlpiDC' aDd papenaaking cbaracter1.Uc. 

lIechanical 

52 

5prout Waldron/Bauer 606 
65 5R 
21.30 
0.8 
2.3 

Cold. soda (25°C) 
4 - 20 g Baas/l 

Bauer 606 
60 5R 
25 - 64 

3.6 - 4.1 ~ 
VI 

I 
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Sesuia gralldifolil 

PlaDtatioD axperience 

'ftl. tree growa during 4.5 J8&rS up to above 10 III in hei8ht aIId over 200 JIll in d1uleter 
at breut height, lIIIder irri&ated plaDtation COnditiODS. 'ftle preseDt aample 11 from lutralia. 

R.ferenoll' 41 

Wood oharacteri.tioa 

'ftle l184ilDodlDlit7 wood OODtaiDa average length fUna. Ie oh .. ioal oharacter1ltica 
are available for the pr.llIlt auple. 

Pulpillr oharacter1IUCI 

Sulphate pulp hu been obtained in oomparatively low 71eld aDd ita atrength characteJ'o 
bUcl oorreapoDd 1'0.17 to thole of beech lulphate pulp. 'ftle blaaohing reapeDle il quite 
acceptable, but Itrangth 101lel OCClD' particularly u raprds the t8D8lle strength. ESC 
pulpiDB givel pulp with good strength oharaoUltica. 



SOiebtlf1o na.e. S •• bania grandito1ia Per •• COalOll II81II •• 

COllD t l"1'1 Australia 

Wood aaapl. charact.ri.tic8 

Wood. !Mp18 origin. 

lCimberl.,. R ••• arch Station, 1CwUDurra, W. (Order River 
Irrigation Ar.) Australia 

4.5 ;years 014 tree. :f'roll irrigated plantation 
Diam.ters (bh) 20 - 33 OlD 

B.lIht. 10.8 - 12.9 II 
Butt,adddle and top 10gB ot 7 tree. 

D!D81t1 ani tibre oharact.ri.tio •• 

luic .euU7, kef.3 356 
fibre 1.agth,,. :It) 1 140 
fibre v.Ldth, ,. 
Vall thlo1m ••• ,,. 
L __ 1ddth, ,. 

LeasthjMidth ~tio 
RaDk.l ~Uo 
J1ez1bllit7 ~tio 

AcIII1 Ucmal iJdOI'MUOIlI 

15 - 19 ~ bark (by '901._) ot 10ga 

x) 1000,.. 1_ 

Chemical cba~ct.ri8tic81 

ExtracUve8, ~ 
Eth.r 
•• thanol 
Etlumol-bensen. 

solubility, .,. 
in .... t.r 
in 1 .,. JraCII 

Aah, .,. 
Lignin, .,. 
Roloc.llulo •• , .,. 
Cro8e-Bevan o.llulo •• , .,. 
PeDt088ll8, .,. 

Additional intomaUonl 

R.t.NIlo.. 41 

~ 
I 



1Jrlb1MChecl. 

pzooe •• 
Chemoal GOIl.-ption, ~ 
kppa Il1DIber 
Yield (1Ul8Creened), ~ 
ScreerU.np, ~ 

Briptn ••• 

Beater or refiner 
.fteneu 
'1'8111111e iDclex, Jr at. 
Burri index, !EPa a 2/g 
Tear iDdez, ... 2/g 

Bleached. 

Sequmce 
Chea10al conllUllption, "" 
ne1d on bleaching, ." 
Total 71.1d, ~ 

Briptne •• 

Beater or ref'iner 
.reene •• 
'1'en.11e iDdex, •• /~ 
Bunt index, !EPa a'2.jg 
'rear index, .. a 2/g 

Pulping aDd papenaaking oharacterisUcs 

Sulphate 
15 (ohazoge) 
21.1 
46.3 
0.4 

PFI 
300 CSF 

15 

9 

CDID 
5.4 (',C C1 in CaDd. H) 

95.3 
43.8 

88.1 ',C Elrepho 

PFI 
300 CSP 

55 

8 

o AddiUoD&l infolWllLUonl Sulph1dity 25"", 2 h at lII&lI:.temp. 110 C 

HSSC 
15 - 25',C lfa2S0

3
+3.5 - 5.a',C 5a200

3 150 - 129 (ohazoge) 
71-60 
o 

203 DUD Bauer lab. refiner 
300 CSF 

50 - 10 

6 - 1 

o 
2 - 3 h at max.temp. 110 - lao C 

:1 
I 
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Plafttation e!perilDoe 

i'ermiD&11a, with a1lou1i 200 named species of shrubs IZId medilllll-lized to very large 
tree., it of pantropioal dbtributioll. lfllllll'Oue American forms of Terminalia are 111111'1'"' 
featly known. Their combined rlZlgl artend. from the West Indies 8lId lexico to eouthern 
Bralil IZId northern Argent1Mo The trees are onen tall and well formed. The timber it 
of good ql&lity. but it is not artensively ueed. 

Rererenoe.: 22, 58 

Wood aharacteriltiol 

The wood is of 1011' d8118ity. Pibre dilllDsioDS IZId the lignin oontent of the wood 
sample are not reported. 

Mpg obaraoteriitiol 

The sulphate cook: givel normal 11eld at suitable ICappa D\IIIber levels. The pulp 11eld 
is low for h&TdllOod sulphate pulps. The chemical charge is quite normal for hardwoodl. 
The Itrength obaraoteristics of the pulp are similar to SoaDdinavill1 birch pulp. 



SOi_uno ... _ 'l'erminal1& braasii Co-.n Damel 

COuntryl Pap_ Ifew Guinea 

Wood ..-ple characteri8tics 

"GOd !!!ple oriplll 

Suple troll X'eravat, Ifew Britain 
a) 4, b) 6 aa4 0) 9 year old 

P!Deitz and tibre abaracteri8tioSI 

Buic daaU7. q/.3 a) 302 b) 267 0) 287 
I'1bre l-.r'b.,. :1:) 
I'1bn widtb. ,. 
Ifall thiokD •••• ,. 
L_ width. ,.. 

LelDc"h/vidth raUo 
Ihmkel I'&UO 
Jiezibilit7 ratio 

AddiUaaal ~ONatiOD' 

:1:) 1000,.. 1. 

Chemical characteri8tics. 

Ext ract i vee, ". 
Ether 
Xethanol 
Ethanol-bensene 

Sol ubil1t7, ". 
in water 
in 1 ", Jra(JI 

Ash, ", 
Lignin, ", 
Bolce.Uulo.e, ", 
Cro.&-Beftll oellulo.e, ", 
PentollUl8, ", 

Addi tional intoraationt 

aeteNDOe. 56 

~ 



1l!lbleaohe4 

Prooe •• 
Ch.mcal OOJlII ... pUOIl, 1t 
l'appa _bel' 
nel4 (1Ul8Cl'HIlecl), 1t 
SCre.iDgII, • 

BI'18h1aMIl. 

B_ter or ":tiDer 
PRee. 
'1'erudle 1Dcla, 11' .1. 
Buret lJlclex, lIPa .'2/. 
Tear iDclex, ... 2/. 

Bleachecl 

Sequece 
Chell1cal conBUaptlon, .", 
ne14 on bleaching, 1t 
'l'otal 71e14, 1t 

Br1gbtae •• 

Beater or refOlner 
Jl'reae •• 
'1'_11. 1Dclez, • ./~ 
Bul'llt lncblx, IIPa a"2.jg 
Tear index, ... 2/. 

AMl tio .. l lnfolW&tlODI 

Pulping and papemaklng cbaracter1.Uc • 

....!... ...l.... 
Sulphate 

16 x) 
Sulphate 

16 x) 
22.4 19.4 
48.0 48.5 
0.3 0.1 

PPl PFI 
300 CSII' 300 CSII' 
115 135 

9.6 7.8 

x) Total alkali charge as .a
2

0 

...2.. 
Sulphate 

16 x) 
19.5 
48.5 

PFI 
300 CSII' 
135 

8.9 
• 
~ -



SOl..nlf1o..... 'l'ermlDalla brae811 Co.cm. DaIle. 

COWltl7c SolOIDOD IslaDd 

Wood ..-pIe chanacteri8tics 

1I2OCl !!!ph oriAD. 

SUiple from trees .) 30 aDd b) 12 years old 

P!D!ltz and fibre oharacteristios' 

Bu1c cl._U,J. tela) a) 325 
Pibre leath,,. z) 
Pibre Idclth, ,. 
w.ll thioJm •••• ,. 
LUMIl wiclth,,.. 

b) 370 

L4m1"h/ldclth ratio 
RuDkel raUo 
J1ezibllit,J ratio 

Ad41 Ucmal intOftlatiou. 

z) 1000,.. 1. 

Chemical cha~cteristicsi 

Ext racti vee, ~ 
Ether 
Methanol 
Ethanol-benzene 

Solubility. ~ 
iD vater 
in 1 ". Baal 

A.sb, ~ 
LigniD, ". 
Rolocellul08e, ". 
CI'08a-BeY8ll oellulose, ". 
Pent08llll8, ~ 

Additional informationc 

Reference. 22 

I 

~ 
N 

I 



Unbleached. 

Proce •• 
Chemcal COIlllWlpUen, ~ 
bppa m.ber 
Yield. (UIUIOreenecl), ~ 
ScrHDiap, ~ 

Brip~ ••• 

Beater or refiner 
"neDe .. 
'1'ene11e ind.u, If ./g 
Bunt index, lIP_ m2/g 
Tear index, .. m2/g 

Bla.ohed. 

Sequ8lCe 
Chellioal Con.IUIPUon, ~ 
Yield on bleaching, ~ 
Total peld, ~ 

Brigbtne •• 

Beater or ref'iner 
"reeDe •• 
"8I1811e 1ndez, •• /~ 
Burst in4ex, lIP. _'2jg 
Tear index, ... 2/g 

AdditioD&4 1nfor.at1onl 

Pulping and papemalcing characteri.tics 

--.!L. 

Sulpha.,e 
16 x} 

36.3 
48.0 
0.1 

PPI 
205 

95 
8 

13 

....!-
Sulpha"t;e 

16 x} 

33.4 
49.3 
0.1 

PPI 
220 

95 
9 

13 
I 

'it, 
UI 
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lppeDd. i.x II 

DEFINITION OF 'l'ERE WED 

I. Wood !lmple characteristio. 

Bado d.enlity 

RlIDkal ratio 

Flexibility ratio 

Holooellulole 

Crosa-Bevan oellulose 

II. Pulping and Paper-making 
Characteristios 

11.1. unbleached 

Prooess8l: 

Sulpbate 

Chemical eod.& 

The ratio of oven dry weight of the aample to 
its green (wet) 'VO 1\118. 

2 x fibre wall thioknels/lllDen width 

LlIDtn width/fibre width 

The residue after extraction and delignifioation, 
either with ohlorine or ohlorite. It is SUPPOled 
to represent the total content of carbohydrates 
in the wood - cellulose + hemioellulose (non­
cellulosio carbohydrates) - but ueually some 
oarbohydrates are lost during the delignifia.­
tion treatment and some lignin is retained. 

The residue in peroent of oven dry wood after 

treatment with a sucoession of ohlorine, sulphur 

dioxide water, eociillD sulphite and a 17.5~ 1011P 
tion of aodillD hydroxide. It is an approximation 
of the cellulose oontent of the wood. bIG can 
Bometimes be seriously in error. 

1 proceBB for digestion of the wood with lodi. 

hydroxide and aodillD sulghide as ohemioalB at 
temperatures between 150 C and. 1700C. The pulp 
obtained with a very low charge of ohemicalB 
and at high yield is called oraie sulphate pulp. 

A process of digestion of the wood with lodillD 

hydroxide alone as cooking ohemical at temper­
atures between 9QPc and 170°C. 



Cold Iocla 

esc 

Sodi. bilulphite 

OrollDliwocl 

J.finw mechanical 
pulp (RIP) 

ThermomlOhanieal pulp 
(TIIP, CTIIP) 

Ch8lllieal conlllDption 

l'appa nlllber 

n.ld (UD8Creened) 
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1 oh81lli-maohanioal 01' lui-uohan1oal procesl 
vb8J'. the wood il 1mpr.-ted with _U. 
hydroxid. at ambient temperature &D4 thereaftw 
given a meohanical tl'8&tlll8l1t in ori8J' to obtain 
d.fibration of the chipl. 

1 I8IDi-oh8lllioal proO.II, N.utral Sulphite S ... i­
Ch8lllical, and .. the I\11III. lvaelta, it 00.11.1 
treatment of the wocl chipI with a aod.illl 
lulphit. lolution with an addition of lOd.illl 
carbonat. in ori8J' to lU'J'i". at n.utral or 
Ilightly alkaline conditionl. Thil treatment il 
carried out at .levated tempwatur •• &ad followed 
by IIHIObanical treatm.nt. 

1 lemi-ohem1oal or oh8lllieal proO.I. with aod.i. 
b1lulphit ... caold.ng chemioal 11 earried out at 
a1ightly acid candi tion.. Th. tlllp8r&tur. J'1UII8 
il Ulua.lly l30-l6d'C. If the yi.ld i. l.ft 
high, a IIHIOhanical tr8&tllent 11 given .. a 
llOOM atage (l8IDi-oh8lllieal or hiP-yi.ld bi­
lulphite pulp). 

1 IIHIObanioal pulping proC.II vbII'. d.fibration 
18 achieved by srinding wood bill.t. on a ltone 
sr1Jlliw. 

1 III80hanical pulping proeHl vbII'. d.fibration 
of the ohipa is obtained by IlBanI of r.fining 
in diIC rafin.ra. 

S.a "lIMP". Th. r.fining is lII8Ile at elevated 
temperatlD'.1 ('ftIP). Chemical treatment at low 
temperatlD'.1 followed by r.fining at .levated 
temp8J'atlD'ea (C'ftIP). 

The conlllDpt1on of oh8lllieall in the prOC.II 
Upr.lled &B pracent of oven dry wood. 

The conallDption of a 0.1 N potaaaillD P8J'lll8ll8&Zl&t. 
solution by 1 g of pulp, under lpeo1t'ied 001141-
tionl and uprelled &B the canlUiption in 111 
oorresponding to 5~ caDllIDption of the wIlli. 
of solution added. It il a direct ..... ur. of 
the cont.nt of r.lidua.1 lignin in th. pulp. 

Th. yield of pulp in the proc .... , expr.l.ed in 
percent of oven dry wood. 



Soreen1nga 

Brightnell 

Preeneal 

'lWllile index 

Burtt index 

Tear 1D:lex 

II.2 Bluahed 

Slq1I8IIOe 
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~e IIDOUDt of &hivel aDd knots in the pulp 
retained by a Icreen and expreaaed in peroent 
of OVin dry wood. 

TIIa brightnaaa of a aheet of pulp, measured 
UDdar apeoified oonditiona with a blue filter 
(457 DII) and exprelled aa reflection factor 
with smoked lIIqII.ed1lD oxide aa 100. 

11ao oalled nwatnaaa" or "degree of beat1Dt' 
it 8:lprea88a how extend" the beating or 
refining traataent baa been. '1'110 loa1el are 
applied in this oontext: 
a) the Canadian StUldard Preenels (CSF) with 
a graduation from 1 000 to 0 and 
b) the Sohopper Rieg1ar (SR) value with a 
grad1&tion from 0 to 100. ~ey are not linearly 
related. The following table gives a rovch oo~ 
pariaon of the two aea1ell 

CSF 
700 
600 
500 
400 
300 
200 
100 

SR 
15 
20 
25 
32 
40 
52 
66 

A meaaure of the tensile Itrength of the paper 
under standard conditions (converaion factor 
from braaldng length in II to tensile iDdex in 
N.m/g :: 0.01). 

A measure of the pressure at whioh the paper 
will burlt aa determinad under standard condi­
tions (conversion factor from burst factor to 
buret index in kPa.m2/g : 0.1). 

A l118&8ure of the tearing resiBt8noe of the paper 
under standard conditions of test (conversion 
factor from tear factor to tear index in 
mJ1.m2/g : 0.1). 

A desoription of the stages of bleaching 
applied to the pulp. The following abbrev~ 
tions are l18ed: 



C 

E 

H 

D 

p 

as 

Yield on bleaching 

TOtal yield on bleaching 

Brishtness 

Preeness 

Tensile indu 

Burst indu 
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CblorillaUon 

ErtraoUon vi th sodi_ ~x14e 

~oblori te treatment 

Chlorine dioxide treatmBllt 

PeroJ:1de treatment 

~sulphi te (di thionite) treatment 

'lbe yield on bleaching expressed in percent of 
unblsached pulp. 

'lbe total yield of pulp after bleaching, 
expressed in peroent of oven dry wood. 

See "Unbleached" 

See "tmbleached" 

See "Unbleached" 

Ses "tmbleaohed" 

See "Unbleached" 
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LIS! 0' SPEllS IYjWAm POR PIJLPIlIO CHWC'l'IRIS'rICS 

Acac1a av1CWaet0l'll11 
Jcac1a 4ecUl'J'llW 
Acac1a 101111111& 
Alb1 __ !a falcata 

AmIou ItriC" 
JrRhoclpballll Dl4uba 
JrRhoclpll&llll chUtI1I11 (I .. JathocIPl&lIll cl4Mba) 
Jqu111Z'1a ap.l1ocha 
Al't.uclZ'1a IZIBlIIUfoUa 

Ce4ruI aUlILtica 
CuPI'eIIIll 11111 tllL10a 

maoll1P'lII alba 
lhcalyptlll calopbylla 
l'alc1l1P'1II cual.4w1IIS11 
balyptua c1 tr1040ra 
bll1P'lII c1011111L& 
D1cal1)lt1ll c1P'llocarpa 
~1)It1ll 4e&Dei 
~1II 4"lup\a 
bal1)lt1ll 41'11Z'1100101' 
kal1)lt1ll 41111Jl11 
balJp\1II fan1p.ta 
~1II ,10bullll 
balJp\1II gI'III411 
bll1P'lII .,arihur11 
bll1P'ua lICulata 
kal1)lt1ll Mi411111 
bal.1p\1II III'g1II&ta 
bal1)lt1ll 1I&Wl1llL& (I .. balnrtu 4"lup\a) 
~1IID1t_ 

bll1P'lII nata 
~1II plDiclllata 
:bal1)lt1ll J'tPIILI 
bal1)lt1ll robuta 
~1II ronrata (I .. bal1)lt1ll c .. 14w_11) 

APJ!III!lix III 

1 
11 

11 

21 
21 
31 
31 
41 
45 

49 

53 
51 

61 
61 
13 
19 
83 
81 
91 

91 
103 

109 
113 

111 

121 
143 
141 
153 
151 
91 

161 
165 
169 
173 
183 
13 



PaW.OWII1a tori .. i 
PinWl oaZ'i'baea 
PinWl elliotUi 
PinWl halepeuia 
PiDWI iuipdl (lee PinWl radiata) 
PiIlWl iuularia (_ Pinus keliya) 
PiDWI keliya 
PiDWI I18Z'kUBU 
PiDWlOOO&J'pa 
PiIlWl patula 
PinWl radiata 
PinWl taeda 
PiptadeZlia Oo.uni8 

PiptadeZlia ri81da 
PopalWl deltoidei 
PupllWl ][ eur_riollZl& 

Salb alba 
Salb ][ IIZ'A'IIlrUneuil 
Sali][ balI;yloZlioa va:r. lI&Ol'_nto 
S.lbaaia Branditolia 

'l'el'llliDalia br&8811 
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faIo.T1po-11ID 8AORAI' • NIpoIl 

247 
251 

267 
281 
217 
285 
289 
295 
301 
307 
317 
329 
337 
341 

345 
347 

357 
361 
371 
375 

379 



THE FAO TECHNICAL PAPERS 

FAO CONSERVATION GUIDES: 

1. Guldeltnes for watershed management, 1977 (E* F* S*) 
2. Hydrological techniques for upstream conservation, 1976 (E* P S*) 
3. Conservation In arid and semi-arid zones, 1977 (Ar* E* F*) 
4. Special readings in conservation techniques, 1977 (E* F* S*) 
5. Manuel de contr6le des avalanches, 2979 (F*) 

FAO FORESTRY PAPERS: 

1. Forest utilization contracts on public land, 1977 (E* P S*) 
2. Planning forest roads and harvesting systems, 1977 (E* P S*) 
3. World list of forestry schools, 1977 (E/ F / S*) 
4. World pulp and paper demand, supply and trade - Vol. 1, 1977 (E* F* S*) 

Vol. 2. 1978 (E* F* S*) 
5. The marketing oftroplcal wood In South America, 1978 (E* S*) 
6. National p8tt(s planning, 1978 (E* P** S*U) 
7. Forestry for local community development, 1978 (E* F* S*) 
8. Establishment techniques for forest plantations. 1978 (Aru • E* P S*) 
9. Wood chlps. 1978 (C* E* S*) 

10. Aaselament of logging costs from forest Inventories In the tropics. 1978 
1. Princlples and methodology (E* P** S*) 
2. Data collection and calculations (E· pu S*) 

11. Savanna afforeatatlon In Africa, 1978 (E*) 
12. China: forestry support for agriculture, 1978 (E *) 
13. Forestproductaprlces,1979(E/F/S*) 
14. Mountain forest roada and harvesting, 1979 (E*) 
15. Agrls forestry wood catalogue of information and documentation services, 1979 

(E/F/S·) 
16. China: integrated wood proc888lng Industries. 1979 (E* F*** S .. *) 
17. Economic analyals of forestry projects. 1979 (E *) 
17 Suppl. 1. - Economic analysle of forestry projects: case studl., 1979 (E*) 
18. Forest products prices 1960-1978, 1979 (TrI*) 
1911. Pulping and paper-making properties of fast-growlng plantation wood species­

VoI.I,1980(E·) 
19/2. Pulping and paper-making propert\88 of fast -growing plantation wood species -

Vol. II, 1980 (E*) , 

FAa PLANT PRODUCTION AND PROTECTION PAPERS: 17 titles pubHshed 
FAO ANIMAL PRODUCTION AND HEALTH PAPERS: 16 titles published 
FAO !=COD AND NUTRITION PAPERS: 14 titles published 
FAO AGRICUt. TURAL SERVICES BULLETINS: 38 titl., pubHshed 
FAO IRRIGATtON AND DRAINAGE PAPERS: 33 titles published 
FAa SOILS BULLEnNS: 44 titles published 

Availability: January 1980 

Ar - ArabIc 
C - ChJneee 
E - Engli8h 
F - French 
S ,. Spanish 

* Avallable 
*. OUt of print 

••• In preparation 

AE235E 

The FAO TechnICal papers are available through the authorized FAO S .... Agents or 
dll'8CUy from DIetrIbutIon and Sattta SectIon, FAO, VJa delle Tarme eft Caracall •• 00100 
Rome, Italy. 




