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ABSTRACT

This study aims to research the potential use of bamboo fibers in the Kraft paper industry
in Thailand. xThyrsocalamus liang and Dendrocalamus membranaceus were chosen as the raw
material to produce unbleached kraft pulp through the kraft process (active alkali 24% and sulfidity
35%). Pulp yield, rejects, and the physical properties were investigated to compare the potential of
the fibers in the papermaking industry. The results indicated that pulp contents of xThyrsocalamus
liang and Dendrocalamus membranaceus were high (47 and 49%) in yield and were low in rejects
(0.14 and 0.33%), at a kappa number of 18 and 24. It was found that the physical properties of
xThyrsocalamus liang and Dendrocalamus membranaceus after beating had an increased tensile
index, bursting index and folding endurance with an increase in the beating time (0 to 45 min).
However, the tearing index tended to increase for up to 15 min of beating and thereafter decreased
with any increases in beating time. According to the results, the potential of xThyrsocalamus liang
is similar to unbleached softwood kraft pulp. Thus, xThyrsocalamus liang can be used as a raw

material to make kraft pulp and in the paper industry.

Keywords: xThyrsocalamus liang, Dendrocalamus membranaceus, bamboo fiber, kraft pulp



Msd15mAEnslne 39 (2) : 176-184 (2563) 177

%4 1
unanga
nsenwdnenwvesdulelilulssmelng dmsunisldusylevilugeaimnssunseauasmiasd

a

Tanansanldleiaes (xThyrsocalamus liang) wagléwnsuaa (Dendrocalamus membranaceus) \Juingau

Tumsramioasviviliven Tagldueniinsanila (active alkal) Sovas 24 Faildn (sulfidity) Seeay 35 Ll
Anwnandnde daunnds autRsuauudus wasSeuisuantivondeasmiilivenvodliv 2 «fin
dietiesgidnenmlumshlvldusslendlugnamnssunseauas i anwanmsinunut Tide 2 sde
Tnandnidorouinegs (Fevas 47 uax 49) wazaunndnsties (Fopaz0.14 uay 0.33) luvairfidiavdin
fif1 18 uay 24 uandoribonsmivilinenvaskif 2 wlialuvhnsuabolutaianm 0 B 45 it wlew
uHuBufeg A vampUaNTRnuudss wuth dudinsiunmunsedls dalimsumnuuseiungg way
anundausstonisiniuiuwaldufintu donanisuaBeriuan 0 & 45 uit Tuvasidiinnaiumu
usadnmaiintugegn fnauade 15 wiil wavanasileszernatundiuiu Boasvilinenainliides
funlaunsaimudamudusdilndidsudensmiilinenainliluueuld dufu bidsadaduingiu

ansathuildlugnaivnssubowaznsenule

1Y

Adresy: Wdes ensuia wdulale wansinm

o

o o nanlganlsluway wu Teau dedinsnszatenus
AU )

i USnuganuniamile nsununldusylevide
RFNNITNNTTATHATINIUUYAAIMNTTUY B . T
Juld laen Uszimalvedadndusesdndnduly

PdfmaasegiavesUsmalve  lesnndu
g

dm s s - e gmananaUsen Inglul w.a. 2561-2562 Usenelne
PAIMNTINTINARAUALAZUTNITANNY  THAY

< y « fimsudnidelesadugiuiu 328,000 uag 275,000
geamnssulszinndug  lunisldnszarwdu

Fiu 11UA9YU (The Thai Pulp and Paper Industries
Association, 2020)

U350t 19l TngUsraditaradunnuudausely

AsAusne Tuvagyinnisvuds wazidunisuiiy

] I~ =l ¥ 1 1 1

| Y o a W ¢ ¢ Ao Il N NITNANRLUN [N NI
yarbiunudnsdae nseavasiidunseaeidl Ui uiielunssgaver dausiney vadl
prsmnzastun s lUkdaUssyTs Hesen aunsabtuselevidlaviateniu wu vdeldvinems

AT Wi LA ASanaU Algluuneasrawazndanunaden wulelduan

AUBIANUABINTITIALANNERLS F9Tin1stinszay WBeuaznsvane 0w Mlandmsdunuliunnndy

AR AU TUZTE B9 LATAADIUSS IRt 1,000 %0 Uszinalnenuliiunusssumivsyanm
el lun1sviovia Lﬁui”m;mamudaﬁuéjwm 90 Ana AunszmenmNUyINTIA KazRUTY
PAFVNTINANNT LU 81T LT3R LATadld i Myngiina (Sangkaeo et al, 2011) dadudu
Husu ngRundniililunisudnnszauasivivi Ae Uszina fifidnonwlunsfuuvasnanla vinsins
Folodu Boloon uaviewnszany wanssiuly Usmsinnminennsuazduasumsldusslond
AU lAvIeANANUBINTEAATINATINGR B aghaduszuy 1n91891uN1539 wud wdulean
duleduiuusemalneiidneniwlunisudslfies Tiaefieindlhdulodunandulosn wu dule

Inefidngaunen fe lluanduda daudulesnioe Tignauafianueniuseanm 2 Sadiuns Iinedang



178 Thai J. For. 39 (2) :

g1UTENN 3 Uaduns (Pisuttipiched, 2016) way
NUITeTes Bubpha et al. (2016) wuin wle
Fmsnewnudelilusausedeling azdmase
AANULTILSIRINTEAY lnedeiasulinseany
frnuudausadfiviy uandlmduindulebifdnanm
dmiulfifuuvasingivlugnamnssunisudnide
LaLNIEAY

sy l¥ngAuln 2 viin 1Hun bides
(xThyrsocalamus liang) warlnswIa (Dendrocalamus
membranaceus) Hissaniidnuaziau Ao d17inse
o Bulsiidnslauss Towdtumnn urdslsis
nsUgnagneaeda fedu muide it ingusvase
ieAnwinsuandelneizasmvivesldiasuas
lhg1uia wariSeuiisuautinisnigninees
domsvilainenannlishs 2 iin Wodeseidneam
Tumsiluingumadentunisnaununisiudi
ulosnandnsusena wazthlugnisdnnisd

winzauiielrinsleusylevdlasgadadiunaly

gUnInluazdsng

NSLA3ENINGAY

Tdeq (xThyrsocalamus liang) wazln
¥19UIA (Dendrocalamus membranaceus) 8¢
Uszanas 3 U naaniimnzdindnls suneahiden
Soriauass1vdun thandadegrauliduinldvue
ANENT 3 LWURLLIAT ANATNS 2 WURLIAT Way

AURUN 0.2 LYURLUAT

¥ A ¢ '

N5ANLEaATINNVDI LK
Wiegeduliduluguelneisas i
flanmzmssuiie fie weaindanilat (active alkali)

Sovay 24 uazdallAn (sulfidity) Sosay 35 dns1dIU

o

Yaevaweingdu (LW) 5:1 meldaumgigan

o =

165 aarwalea Mvualatgumr)igen 80

a

= - ) $ o
UM LLaSLQa”IVlEgiLJ‘VTﬂiJaJa 60 UM BN UUUN

Y Y 9

LOINANUALARYLIAGIELATBIAATUIAALUINTFIY

176-184 (2020)

TAPPI T275 sp-07 anntumievavesuanamie
Fisnunald (pulp yield) wazaumnéng (reject) Tne
fudeliusazein $1uou 3 9 duvomananiEe
fidnuwnld thlumusunaiiarduln (Kappa
number) MUNAT51U TAPPI T236 om-06

N15NAFBUANTANIINITATNLAZAIY
LUV IHUTUADE1 8D ATINIT LA

vidensmivinldanluusagaiinluvinig
updeinsesunLde (Valley beater) AINNNTTIY
TAPPI T200 sp-01 lngldiaalunsusdie 0, 15,
30 waz 45 Wil waznedgouAAILTudaTEYeq
13%?]'@mmmm§m TAPPI T227 orn-99 9niuiiily
%ugmwiu%uéha&i’m MUNINTFIU 1SO 5269-1 Uag
thluilsluvieseuaugaumnilifl 231 ssrniwaides
AriiuduimsSenas 50+2 Wunaegsos 24
Al mm‘fuﬁﬂLLcJuBT?uéTaaﬂﬁﬂiﬂwmaauauﬁagagm
(physical properties) ANULTILIWOUTIA (tensile
strength) M1UuIM331U TAPPI T494 om-06 Ay
udauseousednuin (tear strength) AuLATEIY
TAPPI T414 omn-04 Ay uudeussionswiumezg (burst
strength) MINUIRTIU TAPPI T403 om-10 ey
ANLLTaLseRan1sERI (folding endurance) anal
UMW TAPPI T511 om-08 lagvinn1snadey
Fog19aw 5 91

NALAZIAT

nandndansniliids swazlieansula

nawanEovesliiasay e waaiiviins
fudasedsas Tnglduaaiinsanilatsovas
24 dailpnsovar 35 wui lidswarlivana
finawdniiodovay 47.00 waz 48.69 mINdRU
AlavAuuIiaT 24 uay 18 MUAIRU WaraIUANANY
fifnevaz 0.14 uaz 0.33 auadisu Falieauaa
wlnanamiBogdlndifodliifios uasiuadulnd
Aen sawansly Table 1



Msd15mAEnslne 39 (2) : 176-184 (2563) 179

Table 1 Pulp vyield, rejects, and Kappa number of bamboo used to produce kraft pulp.

Bamboo species

Pulp yield (%)

Reject (%) Kappa number

xThyrsocalamus liang

Dendrocalamus membranaceus

47.00+0.53™
48.69+1.94™

24+0.21°
18+1.32°

0.14£0.03™
0.33+0.18™

Remarks: The error is calculated from standard deviation.

a-b The average value is different at a confidence level of 99 percent as indicated by the

Duncan’s multiple range test method at a confidence level of 99 percent.
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Table 2 Physical properties of a unbleached bamboo kraft handsheet.

Bamboo Beating Freeness Tensile Tear Index Burst Index Folding
species time (min) oF inde>_< (mNm? ¢") (kPam’ g Endur?nce
(mL) (Nm g™ (rch
0 692+1.53°  8.8+0.76°  6.7+0.55°  0.3+0.01° 1+0°
xThyrsocalamus 15 499+14.19° 46.0+846° 21.5+3.62° 4.0+0.58°  207+47°
liang 30 291+5.86° 67.7+1.89° 18.4+1.60° 6.5+0.40°  568+73"
45 132+28.92° 80.8+3.50° 16.6+1.13° 6.7+0.68°  747+48°
0 700+16.17°  185+1.90°  9.6+0.80°  0.6+0.18° 3+2°
Dendrocalamus 15 586+5.77°  36.5+8.78° 17.3x195"  2.9+0.38" 86+2%
membranaceus 30 347+29.50° 528+421Y 173+277° 5.1+0.76°  380+135°
45 182+3.46"  59.7+650°  14.1+1.93°  4.7+0.57°  617+233%

Remarks: The error is calculated from standard deviation.
a-¢ The average value is different at a confidence level of 99 percent confidence level as
indicated by the Duncan’s multiple range test method at a confidence level of 99 percent.
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Figure 1 Relationship between freeness and beating time of bamboo kraft pulp.
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Figure 2 The relationship between tensile index and beating time of bamboo kraft pulp.
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Figure 3 The relationship between tear index and beating time of bamboo kraft pulp.
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Figure 4 Relationship between the burst index and beating time of bamboo kraft pulp.
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Figure 5 Relationship between the folding endurance and beating time of bamboo kraft pulp.
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