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Title Paper production from Penicum Repens.
Researcher Varinthorn Boonyaroj
Year 2016

Abstract

Panicum repens is a species of grass. The paper has been made from non-
wood materials for long times. This research was used Panicum repens for made grass
pulp as non-wood fiber. The influence of alkaline concentrations on properties of pulp
from Panicum repens was investigated under room temperature. Alkaline
concentration levels were varied at 0%, 5%, 10%, 15%, and 20%, respectively.
Moreover, Paper pulp from Panicum repens was observed by scanning electron
microscope (SEM). This research has controlled the length of fiber approximately 0.5-
2.5 cm before soaked with alkaline concentration at 1 hour and soak with water for
controlled pH value at 7-8. Paper pulp was formed on a sieve. The result showed that
color of paper pulp made from Panicum repens was light brown and green. SEM
showed that alkaline concentration affects the physical properties of paper pulp.

Moreover, true density of paper pulp was also investigated in this research.

Keywords: grass paper pulp, non-wood fiber, Panicum repens.



AnRNssuUsENA

1
a o a

ATeidnsqa1laMed {IdeveveunszauangInemaniuazinalulad
nasnauantiAfouagiau uminendomaluladsviseanszuns Alvinsatuayunuide
uUszurseld U w.e. 2559 vovaunseAmAMUAAMsINeIAansuazinalulad
Fvthauininginsaanadentasyinginsssmwailinruoyasgilunisldgunsal
uazviosUfRnisanvivinensaunaden lumsduiunside veveunuineinnmuas
Wevesnmrineavansa Aliduusimasaniside veveuguimiaunstudimiv
SuuzinAsafuduneunisdniiunissesuanuiavilunsiiide wazniadnine
wUseN NIty wazveveuam as.adyn) aunssa AnaudmalulaglansuazTan
wiid dnsuiuughiiefunieseilasaieiuinesiednssamwihiiefinanann
neYTuUNIA

[
¥ = U

negntivenstuveunszamnsouasygezlsal Aduiasladdglunisandunis

LY <3 1 1%

Weldn5qan niounsliAusnw nieuiiresatuayulazdisrioluause naemnin

9

T3UsT Yayeelsaul



GUEITLY

unAnganIElneg

UNAREINIIBINGY

NRRNSSUUTENA

a130%y

A13UQYAITN

a13UN N

1. uni
1.1 audAwasfinweymfivhinside
1.2 TrgUszaiAvadlasanside
13 VOULINUBILATINITINY
14 Uselowtifirainaglésy

2. 1@NE1SHaTIUINNYITDS

2.1 AudThluRF U Fun e
2.2 parUsEnaUMaAiivaduly
2.3 Aswandonszay

2.4 AUURALTNIATIES19VDINTEAY

3. A5aun1599Y

3.1 nswissugtuniaieltduingiulunisudnienseay
3.2 NNSLEREULTINTEAHAINVREITUNIAMBEITAZAEA
33 nsfAnwRuaNURvestenszneINGa AN 1TuNIA

4. WanTIAIIzidaya

5. 35U afiusena uasdaiauauue

UTINYNTY
AANUIN
AARLIN N MFUNELEUNAIITEIUNTUTEYANNITUINA

v Ya v

UseIRgIveY

(n)
()
(m)
()
()
()

O W W NN DN

(o)

10

12

17

18
20
21
27



A13URA519

i o
AN WU

4.1 AN YOINTEA BTN NNAALANNYITUNALAZAIAIIUNUILUUDS 13
YDIFDYTIATIEI A ANNATBIIAANUAU L UUWAFNA LTS

(gas pycnometer)



a
NN

3.1
3.2
3.3

3.4
3.5
3.6
3.7

3.8
4.1

4.2

4.3

4.4

W

A13UN N
v
Wi
ne1iunIn (Panicum repens) 6
NILFTBUNEITUNIALIAITUIN 0.5-2.5 . 7
e unefgnuid e saranglufeulansenlyanaududuniigg 7

WBASUANUALIAN 1 Talalg
LHONGNTUNIANINTUNTUTA PN TAZAIUANLEYA WAEdye1A (pH = 7-8)
(9 d' Y 1 49{ [~ 1
anwarveulovg 1 dunianeutusUT ULy
SnuuLlEaNTEAENINTZA8MUUSULAAULAE
nszawindennanlaanug1tunia
ANSIUNTOULUIANUAAYDILATINITINY

wanslaTEs N URITRInIzAwINLla INER AN 1Tun I
18NS IHATIZNAELATE SEM Winldanadameaisazans
latfsulansanlonmnuiudusssas 5

wandlAssas NN URITeINTEA WL Nnaa a1 Tunn
18NS IHATIZNAELATE SEM Winldanadameaisazans
latisulansanlonmnutudusssas 10
wanalAssasNUITeINTEMwYINTeNNaR LA NME 1 TUAA
18NS IATIZNAELATE SEM Winldaradameaisazans
latheulansanlenmnutudusssay 15

wanalAssas N UITeINTEMwNLlanan lna N1 TunIa
TAgNITIATIENABLATEY SEM wiauwtanadanigansazans
latfeulansonlonanudutusosay 20
ANSUNEUBUNALITUEDY “EFFECT OF ALKALINE
CONCENTRATIONS ON PROPERTIES OF PANICUM REPENS

FOR PULP AND PAPER” Tunmisuszyaimmsununyatuguuuuldanes

15

16

16

22



uni 1

uni

1.1 anudrrgyuaziunvaslynnniinnisiae

FofindufivfiannsonuduegilussluuinuduiFou guwu anufissns au
nodul wihhdnass dauiiwnanerna fufineasnssy fuiisnde viesuauulaeialy oz
wusiuivigvaresiaasyivineguazlilalinnudde Wnefeigerianudenelin
AALNEATATIY gﬂﬁgﬁgfﬂL‘ﬁuqﬂﬁiiﬂ(ﬁi@ﬂ'ﬁﬂmu’]ﬂu‘ﬁQWNUﬂLLaw/l’mj’] vilsfannuiivianing
FusuifouBevdos uiruasudrvistusdleniinnng Weswnfuivvanss viaduit
ayulnsuazanunsaldsnwilsadeldidusneg I Sufivvanevdeanunsaduomisdmivayed
wardnfidseld Snvsanunsaldidutaglumsfauvinanssy gramnssy ieldluauieu v
sifinnuamsnuuaranunsaldussiunnusianliaenuld venaniluitedansatieda

[

wihauldlivmane Tudagtuiianddedwnannir s dislunisiitauaivdsuindoy

Vanaiunedy wafivennia Wusu isdnsdmahdunadaiiwiesduigndaiiaduduauunn
= a o [ [T a d‘ a e a o = & ) o A= 1
nAnuIfeuaziaunluingiuiendnidensearudainanssy Fadunisdnawivivds il

yarmeasegiaunldiiinuseloviaan uazioaanansenusensnensuliivazanuaiiv

9 Y

5

'
a

danndon sasnuansathluinwsesenduussyinaiioniseyinvawadexluguuuy

s:l' & Y a Y Y a Yo o a
AU Iuvdmaliinnsassuassenlriulssanvumnlunaula

1.2 IngUszaeAvadlasanisivy
1.2.1 [oNannIzA1eIndaaInie 1 tuna

1.2.2 Wenmdadiuiunizaulunswdnnszauindeang 1 tunia

1.3 YaULIAURNIATINISIVY
1.3.1 Jnnlalunisfinen A wgunie
1.3.2 AinwranneNuanzaulunsgosnggunin

1.3.3 NAEDUNTEATYVINELDINTUAIANIIAIUAIBATN

1.4 Usglewiniandnazlasy
1.4.1 lemadenlmidmsundsfuginsgarwindioanug1dunin
1.4.2 ansathesdanuinliannsidelvldduwuamdunisuugihondmatuasne

snelalitulsenvunild



UNN 2

LONAISAZINUIVLTNYIVD

2.1 anuimlvingaiungidanin

[ N A = E‘Ludaf A ]

o uNgNAAT U IMNEITUYIRLLNUNANSY Lazunsnszatenilsemdlneg Felay

Ingjuuliduidesnisuaslifiyanmiaasegia Snvivenaudaansenmsilaniiondniivan

wazaunsaasanudsmeliiuiivasvgiavesnuasnsle vsinghdaduivsiivydanieda

PouRuwi wandluglisonuazveneiuglagldivin (e15ud, 2532)

2.2.1 8NN NN NYANEATVDIMY1TUNIA (Panicum repens)

Y o < vy N Y gyva a = = o % a a
nardunmduliiquan Swiildau dou Tufen Seadu gUsauning 2-8 faduns
a =3 ¥ a a 1 a
817 4-15 WwuRwns vauluaindnies enadauilaulu AonUouenlILIETd 3-19 URLLIAT
donandos n319 1.0-1.3 Tafuns 817 2.6-3.0 Tadiuns JUveuvuuLNNNTiesUlunanuny
=) gj aa 1 1 1 U 1 a a U =2
295 UNATINANENN Uaeuwrauniugegassua sUlden 0.6-0.8 Tadwns Uanedadenay
N9 MutegasuruULETIVIN futenentes aendeeaislunendag nuaiwaznIuULeT
Wi iU Aengesuug U N1 0.8-1.1 Jadwns 8131.7-2.2 Tadwns dvaRaundsndudu
Uanesunaudusgyddu 11 1.4-1.7 Tadwns ardusmsansoiludosenlau lduanwuus Udes
U nsanszvennan dendes auluidube dauen 0.4 -1.0 Tadiuns
menven1tunIatiuazeenude (panicle) FHVUINANULIAIUGA 7-18 LYURLUAT
Usenaume Yenenges(spikelet) LUudnuiuun Yenendes Usynaunieniu 2 6U ATUENS
(lower lemma) &1 2.5-3 fadluns U9 wazdldiegauuu datgwdu 6-9 1@l Yaneunau Yo
nongawvziinongay 2 Aon Aonksnazilunanday Uszneumeniuuen (lemma) Fardnedy
|3 1 @ L4 al } 4 174 al } %4 ¥ 1 a
NUUY wedunInaniaeiiatewdu 7-9 1du nulu (palea) vsla Haneidu 2 1du duvendu
d' LY = @ C 4 [y [y = A v v a a1l W 1
nonfiangulu 2 §u dvwnldn naseag 3 du duavesusudmasdy tnasiilleiviesaly 2
o A ~ a
DurUaelvudIUnAgu
2.2.2 Usgleatuasng1dunia
Y v :5 = L3 ) [ Y v dy
e unatuiinuUsslevianunsaduayulnssnuwilse lnvaunsaasulacad
2.2.2.1 570 : ildsganmouanun® azateneaui Tullaaiy
2.2.2.2 %1 : dad Snwlsann uAls
uASNANIT U139519 Un3em1as uwimuesly Snwilafins uneinisuini lsa

Tanazlsaidla Snwnnszwngdaanziinis wimafutaanieiinis Jutaanieiinig wian



2.2.2.3 w91 : $SnwUseandeunnliund Judaaniy whiwsou winIn1g wh

T9e wAbUn1wW

2.2 asaUsznaumataiiveaduly

aeAUsTneumaaiivondulotusrUseneulusie 3 dumdng (nsnunuavanse, 2554)
laun

2.2.1 waglaa (Cellulose) LHuasmsluleiasmiszian Polysaccharide Yrluanags
ﬂizﬂaué’aamw%ﬂﬂ ffures B-D-Glucopyanose sofudunediues fandiliazanet @

Mazaredunidniluvazaisazatuns aunsainujisenlalaslada (Hydrolysis) funsala

Ao o

wagndrfgfelassasradululanasesiifuseifou (Crystalline) wazuuuliilussideu
(Amorphous) saufuludadqusieg Tu Feluaviliwaglaalandiludunisgady
(Absorption) g@msju (Stress-strain) kagn15wesa (Swelling) 1ufu

<

2.2.2 \aiiwaglaa (Hemicellulose) Wuasarslulawnsaguiiediuivagaauei
Tassassdlnglidusadeu duiudageduinldd Sadnatielndulenasialdsnss dese
a d‘ U 1 v v = wva 1 L% Ql é’ = vV gj % o aaa
nsftauazdglidulelinuaudigavguiaiindugnaig uenantuudansainjisen

Taluansazaenng

2.2.3 @nflu (Lignin) \uansuszneudsdouniiuminluanaas finegsuiuwaglaa
Anduduarsiusznaumenisuau lalasiau wareandausiuduiduniisgesvalssia 59
] A a a | H I wa ' & = o YA aAaa a a
Juanseglsundn dnliuliazateun Willnuaud@gangy mszasuudaitlaieniianiuuind

a a

ANULTsImunIY Wedivmedniuazgndessisiouludaniug (lignase) woanduiud

a

(ligninase) FaduaaunidndAylusinldurazyin

3 <

2.3 NISNAAEBNTZANY

nszurunsuannszawlulagtudu 4 Juseu lawn Tunsunisiianszay Juseu
MaesERULED TuneunsTLFUTLURY JuRaunIsANLIRT dmsutunaunIsiiionseny
(Pulping) nsuudanszawtuazisuann1sildudaluveus asnldenlioanyitainu
! va 2 = Al = = & 1 &,
aveornuazuadaslvlvuinan dearsiednldluniswisudanszaviuaiuisalusoantdu
aneUszam WU Wanszauleni (soda pulp) lnenisldaisazaisasun wweonseaudalna
(sulfide pulp) Inenslauraidesludams (calcium bisulfate) wagidonszaudaing (sulfate

pulp) Wusu Feanwuzdveudonsemuiindnlnaziduinaiurieseuarduegiunssuions

Y



NAR LASVINADINITNIEAUNIBLERAUIVLAINBNALE area15All dnsuanseiindeuldnen

Anszany toun AeranIu nanend Aassulaeanlys tusu

[

megelinleudwmdnnszate loun lild ldau Wyaduda wavianTaguszian

q q

2 [ a

= 1 [ P o [ ¥ ~ [ I a «
U bTU TIUDDY nuen wagtdendussn 1Wuau ieiunduingivlunisndnide

v 9

o
[ v @

NTYAWTIVLLTUNDUNANAIN

[y a

- nMsndntuinghu Wudussuntringivunaeniden wvsedesliflvwiadn tid

q

a5 osdulmduTUENaUYUIATIFBINTS

v
[y a a <

1Y £ v J [ g A o v v Y
- myduuaznsuendulelagldansazangnng LUU%U@@UWUW?@Q@U%UL&ﬂl‘LJEJ\‘iﬂ\W]lI

A oA a _a Y 1% ~ o |aaa v a_ a v
LEJE)LWEJLLEJﬂaﬂquJEmmﬂLauIEJ I@EJGLSUa’ﬁLﬂiJVLUVHUQﬂifﬂﬂ‘Uﬁﬂuu ﬂ’lﬂi@lﬂ’liﬂ’mﬂmam’;%aﬂ

a U dd‘ v d‘ o ! (% Yo dy v
gaunil anuiuuaziial anselldlunsdudeaviunldlng nasannlasumsiuganinugs

a d‘ 1 2V ¥

- Msugnile mgRuiiunisiuws Tuguveadonseany uazveuvad azdudidui

)

- =
AU LNBLYNLYDDBN

- NNSENaEe UNEaNWuNIANIUAUNTIENY HIULATEINTBITEUVALINA WaIaN

Y Y v A = A o o
ABUITBULNBANAIUNUULINNDDN

- NSuENAIEnUsn LenlneIBTRUBaNIUAZINTY IUINANY AU uduenlidazeindn
& | ¢:4' a
ASILALHIULATOIAIBS

1%

° d' o a v A aa a a A =
- MINMANUALDINLYD ﬂ']Sﬁaﬂﬂ'ﬁ‘waﬂaLW@IﬂﬂLB@ﬂi%@WHWH@mﬂWW@ dLUastagym

U IneldAsaamigsinenuaEyeIn

! < a

- Mvhliuis Wefareauwalvzgnadluiuineeanlugagnnananidigynaney ddl

Y

Loulwarruegnelugnne laulvisswmeeenaulaninuay 10% auiidenis

° a oA &, A o aa A @ v oA Y Y] |
- IUUUIFTIAUNAUAU LUU?SUUWUW&W?LF’W&JWLM@@@%‘M@Q‘UWﬂﬁ]iJLEJ@LLa'JﬂaU@J'ﬂSmMQJ

A 1 Ly 1 Yo [ a a
LwaLﬂumsﬂiwamﬂﬂ%meﬂumﬁmmum%mzamﬂagmmww



PndeyaingriuaNufanIsnIzatvluefniiniuml wud Usendlvneiiniusenis

LY

nsgawuaziiansraviiuunVuluynl annsdagduiignaimnssunisudsgunseauiiie

o

a Id o ¥ 4 a a 1 4 ¥ a U 4
wswgududwuninuagldiusliivaresialunisndnnseay wu ldau lyaduda 14

9 Y

191151 Wil 1 Judu daemgldmalidiuunsnensiildanasuaziluanvgdfyuonis
nnazlanseu ludagtuiinisfnviferdiunisldusslevdanaviaguielduas Tuisingeg
Tumswannszay laedamaniasugianetiios 1wu nguln Tuaziudondulzse suvean 1Tu

Ly LY [y [y

s udludagiundadidediinneatununnaesnseauiindnle

q

2.4 dUUMTINATIESI19UBINTEAY (NTUANYYN, 2552)

2.5.1 ANUALNANDVDINITNTEZAFIVeLAUTeNTEATY (Formation) 184 NS

= a a P a ' aa °
Wisuisuysnnavesduleluuiinunige aesnseay lnonseauniauaniidaue1eenis
nszNvaREUls DRI IiNT AT SsUkaTUNE LEL AU akE ukasiaun lURLWas L

a saa
ATNNUNANA

2.5.2 wwduly (Grain direction) manedls wuansisesdvedulonsesnney feusiingu
TodulngazinrmeluluwuaieniusasiJunuaienfunisivavesinbonaznisindoues

AEUNTe MNHANUTUgUITdmalidnTInsvenefnun e nduleazginimeniue

2.5.3 ANUNTU (Porosity) MH18Ea N5IUTEUNBUUTINULAEIUIAANUENYDINANUY
N3EAYRaNIdmUIeNuA AUNTULINAzdInalia N Awasvamatdunuliie Asludle

o Yo % a ¢ o g ¥ v o v & a4 = 1
nszawnianungugnlasuniiniuisvinlviniinuiasuasddmalviilednanundoaguy

a v A fav Yy aaa | o
WNIUBDY ﬂWWWNWWI@]QgﬂJa%G\HﬂQLLaglﬂJﬂiJGUﬂ

2.5.4 ANUSYU (Smoothness) U8 5EAUAINLSEUVDIRINTEAREUNUAINY
=~ a % =~ a Aa o v Y P vy ' ) ° %
SHUVBIRILAD ANULSHUTBIRINTEAENRYNLNsSUninlasnaz linszanediean ldnw

a ¢ v = Aa
NHNANYAULLAILITNG



uni 3

BnIAliunsIvg
3.1 mawssunsdunaieliduingivlunswdndianszane

g duniafilalunisaneindsdiduiviienesduiiniladinelulsymalnonas
ANuEsatunsiasyivlnegeinga InemegramgduniaiildlunisAnwitdudianain

[ '
a o

fuidaniauunys dnsulunsessunghdunaiieliduingivlunisndndensyareaz dn

wetunalidvuaaNeIeglutIesening 0.5 89 2.5 lyudiums

AN 3.1 ne1tunia (Panicum repens)

3.2 NSHTLUTDNITZANBIINNGYITUNAAIBETATAIYANY

o Y] Ay v a a A v I3 v ° |
u’]%iy}']quﬂ']@Vllﬂﬁ]']ﬂﬂ’]iLmisJaJ ll']@]ﬂﬁgﬂ']EJLEJ@I‘ViLW]ﬂLﬂ‘ULaUIEJ LLaS‘U']lI']LL%ELu

1%
[y 1 o Y

ansazarelaieulansanlas AANuIUTUSesas 5 10 15 way 20 ANEA1IAU AUNNTINLED
1

[ ]

WIAUBINE1TUNIA 100 nFu Tudns1dIu w1 unInneuInay tM1du 1 e 10 lagldy

QaUMIviRY Niszeziian 1 9l



AN 3.2 NISHIBURYITUNIALIAITUIA 0.5-2.5 3.

3.1.1 Fadmdnndduniadiuau 50 n¥u wasdnlidanuevenduloglugag
AL 0.5 89 2.5 wuRluns antuutiiegrmeanfunaluaisazareleienlensenleed
ANULUNTUANNY U d@rsazanelaifsulansonlenaaudutuy 5% 10% 15% wag 20 %
auARU srezan 1 ks Inefnviuieudisuiuduleildldudarsazarsluieylansen

o

log Weonsumuuanawal aradulemeiliasein aunseadimanudunsanng (pH) e

985¥NI19 7 19 8

a Y o a VY Y = sal Y v =
AINN 3.3 WQJ/']SU‘Uﬂ’]WVIQﬂLlﬂ]aqﬂﬂ?ﬁﬁqﬁﬁgﬁqﬂi""mﬂﬂmlaﬂﬁ@ﬂl"?]ﬂﬂ/]ﬂ'l']llLGUNSUUW'NG'] LHBAIU

AMAUALIAN 1 FLa



AT 3.4 1Heug1TunIATHIUNTIIAIMIBENTaZAEAaza 1 IidE AR U (pH = 7-8)

3.1.2 W@ovemgduniaiildainduneu 3.1.1 aziwundugdidusiuuunsuniue
= o ) v v g 1Y) «
LAAULAE WAz 45 p9A1 nUuRsaniwiadusesian 24 Galus Weasuy

MYUALIANABNLHUNTEATEORNANNSURANULAE Fanseawvindearnvarduniandugulad

o = a v W
ﬁ]ziJﬁ%JENLEJEJﬂ‘JzW@VII@LLWﬂmﬂﬂu

o (Y d' Y o J d’( < !
AN 3.5 aﬂ‘l‘&ﬂw‘sﬂ@ﬂLEJ@WE’Q’WUﬂ’]@ﬂE]u‘SUuE‘UL‘U‘HLLN‘H



a Y] A a )
AN 3.6 ANWULLEDNTEATENNTZANYAIUULNTULANULE

o o &4 a a Y Y o
aAINN 3.7 ﬂﬁgﬂqﬂﬂqi\l@wNa@]lﬂﬂ']ﬂ‘ﬁiyﬂsﬁ‘Uﬂ']@



10

3.3 nMsAnwauanUavatansEmwinaalian g tunIa
3.3.1 AN5ATITHAIAUAU LU

A79E8191 88N 5EA1YNLAIINNYITUNIALYNTATIENAIAIIUNUILUUAIELATD S
Quantachrome Ultrapycnometer (1200e) 1ag2g1n1531AS 18R IULAREA1981991UU

5 91 (N=5) LOVIANURUILUUNLNDSIVDIFIDE1NNTEAUTNAR LA
3.3.2 N159ASILHANUAUL IASIES1NURIVDIEDNTLANY

Mog 18BN TEAYNNENIAINN1TNARBIILNUINIATIZVAN Bl HURIVD 10814
(% 14 fa ] . . A v
AIYNADIPANTIAUBDLANATIULUUADINTIA (Scanning electron microscope; SEM) 8118
JEOL3U JSM-5410 n15wnsuiieg wdmsy SEM tulidudau usvzdasinunisvinlvidiedis
wie Inefiee193zgnaumiggmall 100 s walded seuziian 30 Wil kaviiieg1sluin
asvumdihnihaemihdeguuadu Mnuudwimslanaienssdl sgesian 150 i neu
MIwATen Wieteliianisasviouvedidnaseu MntugdnuuziuRIvefiogs wasden

o e = & = o~ 9 & a o ' A o Ty v

nduiinan lnen1sAnwilagiTeuiisudnyuriiuiivesdiog1uilelin1sudaianie

asavangluifeulansenleanianuiduduniieg sglutisevas 5 fedeuay 20



11

P9UNINTIUNTBUBLUIAIUAAVDILATINITIVYLIBINITHANNTEAEYINLBAN

watun1e ansaasulafausunIng 3.8

NQTUNA

'

FAAMALYUIN 0.5-2.5 LYURLUATHAZ AN

wra19Aeansazanelefeulansanlon

ANILTUTY 5% 10% 15% way 20%

'

wia9Aeansazanelueulansanlan

AMULUTU 5% 10% 15% WAz 20% Srezial 1 97lug

'

FusUiunnuazisanliui

Y

HARAMYINTZAWINd N1 TUNA

'

AmsenuadRvednfusinssawile

PNUENTUNIATINER LR

ATNA 3.8 ANTIMATOULUIANUANVDILATINITIVY



12

una 4

v

NAN15IATIZNVINA

Y

3
av

nmaseilaanvuiertuanudulilalunisudannseaeriiiieanua1duninuay
Anwdadiuninunzanlunndnnszmwyinlo g 1TUNIA AADAIUNATDIAUITNTUYDS

ansazateaenildlunisusdradongituniaseaaauti n19nN180N AMUNUILUUITILEY

o
a [

1ATIEF NN URITDINTEAINRD IINUYITUNIATREALR 91NA1TVABDS WU UQITUNIATINGS
TAtuezlidie190UInI8 WaZINNITANYINATDIAITAZA18AY (AUTNTUIDIAITAZATY
loneslansonlen Sevas 5 - 20) MlElunsuddrabeongrduniadensiudsuulanmauds

YOINQYITUNIA WU LBUTANUTDABaITazaUASNRAUTLTULANANN AUz dINald

Ya o 1 a -dl

AaUTRATIng1TUNIATIHEN LATANBAENIINIBAIN AIURUILULITALLATIAT N LRI
v a a o o P A ayy = =
LANFNAUME NS AeRUdve BtansEAwNGAle ANUELLEEN AULSEU kaEAIY

(%
o

| g o &4 a a 1Y ] ‘:4' VY A v a 12
uﬂﬂ%a@mzm‘@%m@%mami UU WU LiJEJLlflja1\‘1LEJ’e)mEJa’liazmiﬂ%mUulam@ﬂl‘wm’m

A v @ ‘ﬂl

WUty Segay 20 Azlidnsounigatazsiledudaventonseawisiianuarideauiniian

& o 4 A a vw dll Y o A v v a I3
sesasnAensEA Wl nnanlnaniBera 1 funianudanmsaisazaslefeulansenlyn
ANNLNTY Sovaz 15 daunszmwindenndnlaainnisugdisbona1duninmeaisazans
laisdlansonlananududu Sesay 5 dullnnuaziduntosnanwazdveinsenwilonuds

¥
"Lnlcu e

tursdidroudismanaziduiign Feldmmnzdunladunszaeioussysiusiang

A A a

A1519 4.1 uanaiefudnungduazanuazidonrainseanwinilefindnainng
Fumafignuddrsfeansazanesnsszduanududusiigg Tasainnsiinseisinnamuiuy
I39mpaiegedianIesinaunusiuiafinlufines (cas pycnometer) wudn A3
WwiuATeIeg 1 nTsifeg g funafiutdndedeansazansluieulansen
lasrnanduduiosas 5 fanmnniigaiifu 2.4313 g cm! SesassnAesegamaFuninfiug
avneatsavanslafeulansenlenanududusosas 10 SA11AU 2.2302 ¢ cm™ wagnu
dowtdangtumafinnuduiuvesasazaneladoslansenladrnudududosas 15 uas
20 azdwmaliilonszauiidinnunuiniueie Wiy 2.1722 ¢ o't wae 2.1539 ¢ e’

AUAINU



13

A15199 4.1 SN¥ULVRINTEANYRITNHARLAINUE1TUNIA LAY AIAIINRUILUUIZ IV

fregiiaszilaanAIosinanunuiuLianAludees (sas pycnometer)

ANUTUTUVDIETAZAY anwazlazdveanszawinle ANLRAEANLVLLLUTS
Thsulansonles (Fovaz) findaldanusdunin (gcm™)
5 2.4313+0.0209
10 2.230240.0416
15 2.1722+0.0208
20 2.1539+0.0220

1 a v ay v a ¢
VUG ?’nLﬂaUsUaQsUaiJuaVl‘lﬂﬂqﬂﬂqi']Lﬂﬁqgw (n=5)



14

[ (%
N o 1 U

wenandfanui defiumuduturesansaranelaienlensonlesaaudninududy
Sovay 5 fannudududos 15 wui fegunszmwrhilefinanldanndduniaiuiiang
wumduanasUszuiudorar 10.66 lunazifisatumnfiussduanududuresaisazaiy
Twideulansenlediildlunisuddradengduninananudududesas 15 Wiusziuany
Wuduifudesay 20 wazdamnunuIntuasisiesinAuiuILiuLAaRalulines
(gas pycnometer) azwudn fheehenszawvindleinanldanmgduniaiull Araanumuiuu

anadfgudniaeintu Andusesas 0.84 NTaYARINAIAINTAFUNALATY SEAUAIY

o
0y ]

Wutuvea1sazarvleneulansanlenr3odasaratgnaneanaA N UL UAINARD A N WY

lassasesnseawindendnlaainug1dunia nanfe Wnwe1TUNIARIBANULTLTY

[
a1

vasasavanelaiieulansonlenas szdwmalilassaievendenseawindaladuiiAiaiy
| A vy & a a A a Y A a ' | a
nwduanasieannlassaieiuiiveudensenuwindnlavs IUsuatesinamsegniuves
Q‘ :9; 1 Q‘ 1 1 a d‘Q v =1 1 [y} ] d‘ a
iNgeUu Ingiannz g WEIAIANUNUILLNITINIAT I A lnuunna i uag1aunilad]
Ql' % % % = o‘d‘ E% -7 z-ﬂ' Y
nsiavunlasszauanuuturesansazasluineulonsenleanltuiaradeng 1 duninain

sERUAUTLTUSasas 5 WusyAuAMUTNTudusesas 15

ANAINNABIYANTIAUBLANATOULUUEDINTIA (scanning electron microscope; SEM)
ATA1F9818L7175U X35 x200 WAz x 1500 910NN 4.1 59 4.4 wansliiuddnuay
lassasagamevesiegindensenuindnlaanua duniafiinisugandemeaisasaiy
lotioulansanlanNilseAuANMULTUTULANFAITY WU SEAUAIUIUTUYDIANTAZA8N 1LY

%% P | P =~ ¥ v o ' o oA P '
Nsudanabie IrdwalviiianseauillasaineganiAveduuand 19l Fadansearunignuy
aameasazatelufsulansenlean imnududusssay 5 azianunuiwduvesduloun
a A ~ ~ ) 5% A v = & vy v oA
ngaillailseuiisuiunsusdistemeasasarsleneulansonlannannududuaug Tuvue
= Y a 1Y) v v = 1 | | P
Aeafudaiiussruanuduturasasazanglufoulansenladguazdamadonisilfsuuias

a

vodlassairadulelagasyiliduleduiinnuudsianasuaglasaadaiuinosdngui

497 Fannszanuianungugarzdmalieinieuasinaiunsedunuladiy nsgawiniien

nanIUl NIkl lUTgiuuenansnsRUN (MudRvswazaMe, 2552)

1INT0YAFINAINUINTAUADAARDINUNANITANBIAIAIUNUILUNIT (True
density) UasiBan sz unnanlaan g1 TunInliswtasmsatsazanslyfsulansenlennd

SEAUAULTUTULANATU DeaanrdnItuWIdaneItunsidasazanlafeulansanlunuy



15

a1 duleUruAsuUIsI9lF95 897U NswIatnduleUuASUNSIElAl8dNTaY ANy

Tapeulansanlonmnutudy Sovas 10 anvdanalmauloUiuaAsuisisaiiinislaseasanay

1

INTUANGTURATD A NadHasaA ULl senduly (Madakadze et al., 2010)

[

a) ANAYVENY X35 b) NaIve18 x200 €) NMA9VLIY x1500

= vy X a o &4 A a Y Y o a ¢ v
AN 4.1 LLaﬂ\ﬂﬂiﬁai']\TWUN’JGUaﬂﬂﬁ3@qwﬂqﬂaﬂmam‘lﬂ"ﬂqﬂwmq%Uﬂq@IﬂﬂﬂquLﬂiqz'ﬁﬁnﬂ

= ~ Y oAy = s Y v oy
LATDY SEM LQJ@LLGUa'NLU@@?ﬂa'ﬁa36181%Lﬂ8m13@5@ﬂ1%@ﬂ31mL'?Jlﬁ]u5@ﬂag 5

a) ANAYVENY X35 b) AMaIv818 x200 ) NMasVLIY x1500

a vy & a o & a a 1 Y o a ¢
ATNN 4.2 LLamﬂIﬂi\‘laiﬂx‘lwummmﬂism‘lﬁmuawmamlﬂmﬂmywumﬂimmﬂLﬂiwwma

M504 SEM Wlautmeuaisazanslanoulansanlunmnududusesay 10



16

[

a) ANAIYYY X35 b) N1a9v818 x200 c) ANA9YL1Y x1500

AT 4.3 Lanslassassiuivesnsemwindeinanlaannne 1 tunialagnsIAT I iR e

M504 SEM Wlautmeaisazanelatieylansenlwnanudutusesay 15

a) ANAYVENY X35 b) AaIv818 x200 ) NMA9VLIY x1500

a vy & a o & a a 1% Y o a ¢
ATNN 4.4 LLﬁﬂQIﬂi\Tﬁi']\TWUN’NJ@Qﬂﬁ%ﬂqﬂﬂquﬂﬂwa@]‘l@fﬂqﬂVﬁyﬂ‘UUﬂ']ﬂIﬂEJﬂ']s'JL?’ﬁ']g'wﬂ'JEJ

M504 SEM Llautmeuaisazanslanoulansanlenmnudutusesay 20



17

unil 5
d3U anUseNa wazdalauauuy

5.1 d5duazanusiena

a v S X = = [ a o Y o
nTeasitlumsfnuisenuiululalunisdanszawindieanngdunialay

Y a 1% a saa Y vy = v =
nsuianslensaseranelaifenlaasenleaniamnudnduiovas 5 Heiovay 20 LazAne
AuaudRveinszawindlenudald nnan1s@nwvilvaiunsaasuladn anududuves
asazanelafeulansenlenvsearsazateiatiuinalaensinenuauliventonseau kG
1o nafie Wewda g funiamsarsazangleiiedlansenleanianud utugazdinali
~ Y o A a v aaa a X o o Ao = & A
WWonszawanuatunIannanladulidnosulazlileodunaniinuaszdun usnanilile
ATIZRFIDENMENADIaVIIAUBLANATOURUUABINTIA (scanning electron microscope)
wazLAI DY InAUMUILLLLAENALULILADS (gas pycnometer) g UGN WAL IATIASIINURY

% & A I v X a o | ~ a &
vaudulotuiAiauuliussanaiuazlasaaienuiivesiteg1eslisnuiuau oy
A0AARDIAUAIAIINMUILULTINTA1AAIAILLTUNU DNVIINITNEANTEATWVINNAINEY
o Y a i Yo Y o =% & v oA v oa a v 3
Funatudasdiuyamidungduniededuisieviesduimlaigludsemalne uasilu

| a

o A A o & 1l o 1 [ < a [ 3 o A
’JGU‘W“U‘VlQﬂG]@VNI@EJIZJ@JQJ@?]'W]NL?Tﬂ?@ﬂQ LLazmlﬂqmswwmmumamm%ﬂismwwmamﬂ

Y

< [y s

netunndalundnduginsyaunlilaladulenlaannliuazannislansnenssssumnalasn

s sudedaivunounisndnnliegenn dauvunisudnd uazlandndueinsaiwindien

< a | a ¥
Wulinssadwnday
5.2 UaLEAUBLUY

AISANYILUINIINITYRYAANBLEDUAITUNIAMIETENTININ WaZANBILUININAIT
TdUszlerianugtunia aasnsuanudululdlunisWaunduivaunse duussydueioug

Tu@anngive



18

UIFIUIUNIY

[y [ a aaa

[1] ude gassasimud audud Tanddoudl uarglen 53303, 2552, MsANYILAENIS

NARNTEATHTIANNTTUINNAUNAWUIN. AluladTadie @avnaluladnisiuw

AMYALULATERANTLIATUY YNNINEaUMALULaESUS

2

[2] nilug A3adsses. 2548, NskEnansEmuIINluduUEsa. mnTsumansuvdngia a1

AAINTIULAT ARLAAINTIUANENS UM INSNFENTLADULNAINTLUATLATID

[3] NSNUN NBNA USAST AL DAgyay 1INg. 2554. Mslisdesinfiulunisudnonseay
¥ 96’ ¥V aa a a a 6 a LY a
NNUNAWUNIEIEN TN, Usgayrdinud. unmineraswmaluladsvusea

Seyus. vt 8-9

[4] NTUANYIEARTUSNNG. 2542, NMSHAALEINTZANYANRELANTIRRNTIHN. 2581505

Anermansusnig. TN 47 adu 151, witn 32-35

[5] NTUAAATUYNAMNTTU NTENTNAAIMNTTY. 2535, TNQAULALNTIUTTNINENTRNTTY

NIEANHON. NIWNNUAUAT.

C% L3 o Q{

[6] Fows aumnunag $981 1assIng T Awin wazd138l Suswwad. 2550. NS
NITUIUNIHAANTEA YNNI UURUTIL. N15UTEYNNIVINTTVDS

UAINYIBUNWYRTAARNS ASIN 45, UNNINYIRYNEATAENS

(%
U

[7] 53¢ #9198 2539. BaAUTENOUTDINTEAY. TUBNEITUTENEBUNTUTEYININIVINTVDS

WININ1FealuviesIINEINY. ININeNdualuiesssunss ey, wunys. wi 14-25

[8] 5UsT NOFUANT Uay g¥Un LunsUseRvg. 2548.MIndndenarnsearenlugudiive
WInNIsuUTIYAaE. N1sUsERiNTInemansuasnalulaguisUssmalng a3

31. 18-20 panAy. v Ingndewnaluladasuns uassvdun.



19

[9] NTUINUH D131 BALITIMH WIALNUNDL.2555. NNSHARLEBNTEANWAINN9Y1IAE3TNN

a [

P mswAuasIndslen USdnus  @ninntiivel  augIvemansuas

=

wialulad i ineduwalulagsvaenasyyl

9

[10] e Yugssad. 2540. nsaseiesAuseneumaaiivesingauildlylddmsu

PREMNTTUNTEAY. NMAIVUAN AMEINGIANENT UNINYIRBNUATAIART NTHNN-I.

% L3 o & a

[11] 3t vigiwsudun 39 ossamnysne Inen Juaissa T awin 1130 susunad

VA
¢ o A

U3Aun 2307170 aUUATY WOUSTIU. 2542, UaNNISINNUNITNARDL. NUNASIN2.

NTuNNAMIUAT : dnfiuiuinedeinyasmans.

[12] 2715ud Waulusie. 2532, nannswazdumnauredsisswaznadaululsuinemsns.

YDULAY : AULLNPASTANEASTUNINEND VDU,

[13] I. C. Madakadze, T. M. Masamvu, T. Radiotis, J. Li and D. L. Smith. Evaluation of
pulp and paper making characteristics of elephant grass (Pennisetum
purpureum Schum) and switchgrass (Panicum virgatum L.), African Journal of

Environmental Science and Technology Vol. 4(7) (2010), 465-470

[14] H.Muraleedharan, K. Perumal, Eco-friendly handmade paper making. Shri AMM
Murugappa Chettiar Research Centre. Taramani, Chennai 600113. (2010)

[15] Xue Li, Lope G. Tabil, Satyanarayan Panigrahi. Chemical Treatments of Natural
Fiber for Use in Natural Fiber-Reinforced Composites: A Review, Journal of

Polymers and the Environment 15(2007), 25-33.



ANANUIN

20



AARNUIN N

nsiaweunaNIdelun1sUsEYRIMNITUIN VIR

21



The 7™ RMUTP International Conference on Science,
Technology and Innovation for Sustainable Development:
Challenges towards the green innovative society

InVUsENINATUN 23-24 dguieu w.a. 2559

o 159UTH LAY glnAa NTUNNe

MW |, M3TEueUNANITEIE09 “EFFECT OF ALKALINE CONCENTRATIONS ON
PROPERTIES OF PANICUM REPENS FOR PULP AND PAPER”

Tumsussgadnnisuiuvdluguuuuliames

22



23

EFFECT OF ALKALINE CONCENTRATIONS ON PROPERTIES
OF PANICUM REPENS FOR PULP AND PAPER
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Faculty of Science and Technology, Rajamangala University of Technology Phra
Nakhon, Bangkok 10800, Thailand
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Keywords: grass paper pulp, non-wood fiber, Panicum repens.

Abstract. Panicum repens is a species of grass known by many common names,
including torpedo grass, creeping panic, panic rampant, couch panicum, wainaku grass,
quack grass, dog-tooth grass, and bullet grass. The paper has been made from non-wood
materials for long times. This research was used Panicum repens for made grass pulp as
non-wood fiber. The influence of alkaline concentrations on properties of pulp from
Panicum repens was investigated under room temperature. Alkaline concentration levels
were varied at 0%, 5%, 10%, 15%, and 20%, respectively. Moreover, Paper pulp from
Panicum repens was observed by scanning electron microscope (SEM). This research
has controlled the length of fiber approximately 0.5-2.5 cm before soaked with alkaline
concentration at 1 hour and soak with water for controlled pH value at 7-8. Paper pulp
was formed on a sieve. The result showed that color of paper pulp made from Panicum
repens was light brown and green. SEM show that alkaline concentration affects the
physical properties of paper pulp. Moreover, true density of paper pulp was also
investigated in this research.

Introduction

In recent, the wood supplies are not enough for the rising demand for pulp and paper.
The use of non-wood fibers had the public approval. Non-wood fibers (i.e. elephant
grass, switchgrass) an alternative in sustainable conservative forest resources. The use
of field crops grown for fiber purposes is make more efficiency, and optimization for
paper pulp process. Grass fiber originates from the vascular bundles. Nonwoods were
originally used for paper making for long times ago. Biomass produced from such
sources can be used for energy, industrial chemical, and paper production. Non-wood
fibers can be made in every grade of paper and board [1]. Handmade paper products
resource conservation and generate less pollution. The producing handmade paper uses
much less total energy than producing virgin paper. Reduces the total number of trees
that are cut down to make paper and can reduce overall demand for wood. Handmade
paper products are more economical when compared to virgin paper [2]. Panicum
repens is a one of grass species. The paper has been made from non-wood materials for
long times. The objective of this study was to evaluate the effect of alkaline
concentrations on properties of paper pulp made from Panicum repens.
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Methodology
Paper Pulp from Panicum repens

Grass samples were collected from Nonthaburi province. 50 g of grass were cut into the
length of The length of 0.5-2.5 cm and soaked with alkaline concentration (i.e. 5%,
10%, 15%, 20%) for 1 hour followed by thorough washing with tap water. pH value
was controlled in the range of 7-8. Paper pulp was formed on a sieve for 24 hours. The
color of paper pulp made from Panicum repens was observed after paper forming.

Paper pulp characterization

The true density character of the paper pulp samples were measured using gas
pycnometer (Quantachrome Ultrapycnometer 1200e, Quantachrome Corporation) which
utilized helium gas (17 psig) to measure the true volume of the samples. In total, 5
measurements per sample were performed for each run.

Paper pulp surface morphology under different alkaline treatment concentrations (i.e.
5%, 10%, 15%, 20%) were characterized by scanning electron microscope (SEM, JEOL
model JSM-5410). The samples were dried in the oven at 100°C for 30 min prior to
surface characterization, and then coated by gold sputtering for 150 sec. before analysis
by SEM operated at 20 k'V.

Results and Discussion

The result showed that color of paper pulp made from Panicum repens was light brown
and green. The Effect of alkaline treatment concentrations on paper pulp characteristics
are shown in Table 1 presents the effects of alkaline treatment concentrations on paper
pulp density in the experimental. The average true density of the paper bulb samples
were 2.4313 g ecm™, 2.2302 g cm™, 2.1722 g cm™, 2.1539 g cm™! for the alkaline
treatment concentrations of 5%, 10%, 15%, and 20%, respectively.

It is noticed that the increase in alkaline concentrations from 5% to 15% contributed to a
decrease in the density of the paper samples accounting for 10.66%, while a slightly
decrease in the density about 0.84% was observed for an increase in alkaline
concentrations from 15% to 20%. This observation indicates the influence of % alkali
concentration on the structure of paper pulps. The higher alkali concentrations yielded
the higher pore spaces, thereby resulting in a decrease in the density in particular under
the alkaline treatment concentrations between 5% and 15%.

Table 1 True density of the paper pulp samples as a function of alkaline treatment
concentrations

% Alkaline

. 5% 10% 15% 20%
concentrations

True density

(g cm™) 2.431340.0209  2.2302+0.0416 ~ 2.1722+0.0208  2.1539+0.0220

Average values from n=5
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Fig.1. illustrates the microstructure of the paper pulp samples under different alkaline
treatment concentrations, in which the significant differences in the microstructure of
the fiber network structure. The morphology of the surface layer at 5% alkaline
treatment concentration was relatively dense in comparison with those of the other
alkaline concentrations. With increase in the alkaline concentrations, the modification
and extraction of paper network structure to individual fibers was increased, which
subsequently resulted in the weaker and higher porous surface structure. This finding is
in good agreement with a decrease in the true density result when the alkaline treatment
concentration rose from 5% to 20% as shown in Table 1. Some researcher also reported
that 10% NaOH concentration for treating sisal fiber initiated the excess delignification
of natural fiber leading to a weaker and damaged fiber [1].

D X1500

—_——

Fig.1. SEM micrographs (magnification x35, x200, and x1500) of the paper pulp
samples under the alkaline treatment concentrations of 5% (a, b, and ¢) 10% (d, e, f),
15% (g, h, 1), 20% (j, k, 1)
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Conclusions

This research provided an eco-friendly handmade paper from grass species. This finding
is in good agreement with a decrease in the true density result when the alkaline
treatment concentration rose from 5% to 20% The increase in alkaline concentrations
from 5% to 15% contributed to a decrease in the density of the paper samples.
Moreover, Handmade paper products are more economical when compared to virgin
paper. In this research provided a new perspective of using non-wood fiber and natural
resource conservation.
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