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EFFECT OF TIME, TEMPERATURE AND ALKALI
TO SULFATE COOK OF NATIVE PINES

- 1

Uin (fesdnszow Preecha Kiatgrajai

o s & 2

NUANA dmauﬁajam‘im Punsak Tongtaemungcharoen

ABSTRACT:- The effect of time, temperature and alkali to sulfate pulping of Pinus merkusii and
Pinus kesiya has been reported. Both pine species, older than 30 years, were logged from the natural
stand in Petchabun. Pine chip was cooked at least 36 times according to the following conditions : 2-5
hrs, 160-180°C, 15.3-18.7% effective alkali. Time and temperature were combined and calculated as
H-factor. Total residual mass, screened pulp yield and Kappa No. of each cook was determined. About
12 determinations of sulfuric acid lignin in pulp of each pine were analyzed.

The effect of H-factor (H), effective alkali (EA), Kappa No. (K) and lignin (L) in pulp of both native
pines has been represented by the following equations.
For Pinus merkusii -
K = 547.5-34.32 (EA)"™ InH, ¥ = 0.934
L = -0.02649 +0.1496 K, r* = 0.998
For Pinus kesiya :
K = 542.2-27.25 (EA)™® InH, r’ = 0.949
L = -1.8381 + 01643 K, r* = 0.995

(T - i - - ' A o 5
UNAAD:.-  TunsAn¥tIHaNIZNUYDIRUUE 1181 LAZA1 nnmsutedamaves liauasalunay
= % o a \ ada ] - o e ¢ 4 -
auawly i lanh Iauiaressiannhsssunandeguinit 30 1 TufmSamssysel adudoria
> o - = - aa A o
oy 36 ATa Tauldiaa1 2-5 $3Tue gungil 160-180 parraiFea InTzvnuadfiieoninuduiuives
. =1 W & @ a a = A 4
H-factor (H) oWiady woanla ga) Fuavmhh & weslSuwdniiu @) Tube #aldwaminaana
AONUIALL]
Tauaoaly
0.224 2
K = 547.5- 3432 (EA) = InH,r = 0934
L = -0.02649 + 0.1496 K, r = 0.998

Mferuauly -
0.205 2
K = 5422 -27.25(EA)  InH,r = 0.949
2
L = -1.8381 + 0.1643K, r = 0.995

1 - - w = w o
mawnuwwnmw‘f ﬂmt’luﬁ'?ﬁ‘lﬂ{ N'riT]\“IEJ']’(‘IUm'hIFIEPI'I'iTﬂ{ INT NTANWA 10900

2 . o 5 = =
dninauthlfivaunsswdu o, Lﬁ?N UATINWIUT 30000



72 Thai J. For. 14 : 71-80 (1995)

A1

Tiaumealy (Pinus merkusii) wazauawly (Pinus khasya) ul¥ieglunsznoiuiy

L]
¥

s ' a ¥ o ] a = - - e wn
moiu wuluthsssumnauiesilunmamidenazninaz usenifivamiio Ayluaszgailauda
fmnzanlumssandanseauasdonlfiluiagdudmivgammnisuonsyaumnnime

; wa s o ' § o ' '
vnaszgaduy  auanavesisdnandede ldlszneu Ui e difudnlng  Triwedd
o - e A = o 3
yRgazkinuN. TTnuueanusag Targe uasllFmamwuTauaudy Idauassluiazay

e s ax o [ | w A = o

awlualaud@awinanvusudornuiyluaszgaiuTumilesy
- aw A w a M ae ¥ ) ¥
msAnEIvsReINUMINaaItenssamiazauiave ldiezidonn T auaeslunazewly
nmhsssunaludszmalnelvumnd 20 9 0d2 wu assiafy tes auef (2513) Aealno
¥
- a A
(2514) woz yAS tnzawz (2528) TAswawmuudveadioienin|dauaesluiazawly aglld
¥ v ¥

Ml anueveadulenn ldauisaesdilamunnn s dadwes anuduiusssniadadiuves

¥ 3 a v - s, A d & w & -
duloiinnummnzaunn ez anumivaganefvainwdadlunszanganaesy Lo

& % B il v ol 5 X
UsuaeavuraglaaazSnwdniugs  ualySualidwazm Tauauduiiofonfuiegly

4 gl i a A At w aa A ¥ &
arzgalu@uediog U TunnesesndadenszaTaviidamauazauidueudesinlauis
» ¥

apata MnTwUTImwimuaanzlumsnaasadall Fanea 20-30% ueaduueanla 14-
16% quwQil 160-180 aaruwaiBoa naxldalumsAude 2-5 $9Tu3 wuhauianaldndues

o a2 o = 2 M e 1 A =y '
wiwdennfiwiadeuiiuiivwels  uaziimindifemieaniute loonfiduduinndaszme

' 28 e ' ' o W ' - - ' ' o
19U UTIAINAIZIND 9.0 L. AuameTvesnumumudousainvialiaganil 400 Auraines
VDASINZYFINT 70 LAZAIANUAUMUADHT HinRLTRINNTY 1500

’ v '

WoInnenuITedanaiamuniy T ldvimsneasafertumsienaniunazmni
R Vow a o (A a A & =] o w a A -
duwiuisznieduavathhiulTnadantulude  dddseTonidmiummnaagensyan 150

YA = 4 9 o4 m a a 9 - o
(2532)  laisuAniiesdwneanumiusnanidunn liauawly HAE TN NUTUAYT
sewiwdnavihhivlimadniuiube wezmsuendniiuondouamly  vazswaudnn
o W o " @ v 14 a o A a a A YA w
awiusszminduavmhhivlfnudnduluge  vazmsuendniiuiiangmsdubes sauaan
WesnnmanduiussznindunumhhivlFowantuludelinding 9% Salanumnzay
T S = g ¥
dogvsrhmiin g

a ¢ o o A o a a P
IagUsrafveamsiuiimednsmunumuegungll nat uazlSinwvesaisininine

Ufnsowesantiululiouaeddy  sazewlunnmsdudelaoiidama  tazdunanuduiug

' @ w a a a A
sepdnavawaz U umaniuluie



MA@ IUMAN3 14 © 71-80 (2538) 73

¢ =
gUnsamazI5ms

= ¥
mamsd Wiauaedlunazaumuly
kY - = ' a o : o @ o [ as
Iruiiaeswialdunnthsssund snsuaeimun Sandamesysal hmsdaiulu
- o ar - A o o o L= ° W o ' =
weutunan 2532 AadhuduiiTauenudurgudnanaasiueigoinad i lddinanyiaag
sz 150 ATansu wulsjiinuzaumand Wilvunamhdalszanw 4 x 4 vuAmas 1l
4 o P a a a4 ' f @ A '
wlspllahldunioaisulddy  wasdaviia  ifudedvesdulidundvnasenin 319
I ¥ ) ¥ » td
Tadwas Asruldduliialaonmsanuealideondt 7 fu Measnuduuas e Tugulsd
. ¥ v ¥
dunszawetnainave TasagniuliduiinwaereiniosSuazaninia
¥ ¥
quéioisu lddunnwyusazyialdganaadngeas 350 afuounua funavmimnin

¥ . . '
sunhvesru liduuaazquerh lldnammneiinlfumsdudeunazaniizas Ty

vV 4‘ =
annzMIAMEBLAZITM S
S v G v A Y ¥ A A ' w v
gy lfauinTonld wwauimhodutedamalundodudeinudoussiugaazuyula
aapaia Taol¥annznisdubens 4 aail  dadiuvenieidesuldduounia 3.51 fa 4.0/

VSnudaddd 25-35% USuwuendu ueamla 1522% quugiigega 170-180 eamuzaidoa

w
[

. 1 » "
vanfigunniigaga 0-120 i TwswuaiiAvedldaundazsiia 36 ATe AiswaziBoai

teraaly Table 1

) st ¥

) ¥ . .
misnoumnainly FnmseTouiasinsgmheuniite 3Emsduie matuiingamgi

.
=) [

HAzAUNDALIMMIA H-factor LazITmIdrudianazmmnandamde  MauisnseaulaslSsn

(2532)

Table 1. Cooking conditions for P. kesiya and P. merkusii at 60 minutes of heating time to
maximum temperature

Sulfidity Active Effective Maximum Time at maximum

Yo alkali, % alkali, % temperature, "C temperature, min
Liquor to wood ratio = 3.5/1

30 18 15.30 170 0 60 90 120
30 18 15.30 180 0 20 40 60
30 20 17.00 170 0 30 60 90
30 20 17.00 180 0 15 30 60
30 22 18.70 170 0 15 30 60
30 22 18.70 180 0 15 30 60
25 20 17.50 170 0 15 30 60
35 20 16.50 170 0 15 30 60

Liquor to wood ratio = 4/1
25 18 15.75 170 0 30 60 120
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Table 2. Amount of sodium hydroxide and sodium sulfide per cook according to wood species
and effective alkali.

Effective Pinus kesiva Pinus merkusii

alkali % NaCH, g Na,§, g NaOH, g Na,S, g
15.50 50.37 21.05 50.30 20.97
15.75 55.96 23.39 55.75 23.30
16.50 61.56 2573 61.33 25.63
17.00 2397 17.54 53.77 17.47
17.00 59.96 19.49 59.74 19.41
18.70 5197 2027 51.78 2T:1%
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Figure 1. Ralationship between H-factor vs. total residual mass, screened pulp yield and Kappa
No. from sulfate cook of P. merkusii at 15.30% effective alkali.
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Table 3

Table 3. Average H-factor, total residual mass, screened pulp yield and Kappa No. from sulfate
cooks at screened pulp yield greater than 40% of P. merkusii and P. kesiya

H-factor Residual Pulp Kappa No.
mass, %o vield, %
Pinus merkusii (19 cooks) :
X 1499 48.8 46.4 82.9
min-max 740-2826 43.7-53.2 40.7-49.6 38.6-114
o -1 0.39 0.0550 0.0457 0.276
Pinus kesiya (17 cooks) :
X 1571 492 46.8 84.5
min-max 725-2853 43 4-546 42.1-49.4 41.9-116
A s 0.38 00585 0.0531 0.246
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Figure 2. Relationship between lignin in sulfate pulp and Kappa No. of Pinus merkusii (upper)
and P. kesiya (lower).
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