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Abstract

Pineapple leave is an agricultural waste that contains a hish composition of cellulose; it
is, therefore, attractive to many researchers to modify this material to be value-added
products. In this work, pineapple leave fibers (PALF) extracted from pineapple leave were

modified with ethylenediaminetetraacetic acid (EDTA) and used as a metal adsorbent. First, the
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PALF were extracted from dried pineapple leaves by using 10 % (w/v) of NaOH for 1 h and
bleached with hypochlorite and sodium hypochlorite to eliminate residual lignin. The result
showed that 14 % by weight of PALF was obtained from the dried pineapple leaves. Then, the
hydroxyl group of PALF was modified with EDTA-dianhydride. The modified-PALF was then
used for an adsorption of 100 ppm of lead (Pb) ion solution. The result showed that the
modified-PALF can improve the adsorption efficiency, about 5.4 times compared to the PALF.
The maximum efficiency was obtained at 40.96 milligrams of lead/gram of modified-PALF in 90

minutes, which can be considered for commercial use in wastewater treatment process.

Keywords: Cellulose, Pineapple leave fibers, Modified functional group, EDTA, Metal removal
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Pludulrsaungadindn 50 nsu Taludnnasvuin 2,000 Jadans Wwuaisazareloneulans

al

anlasaudiudy 10% Tnethmin Usuins 1,000 Hadans Ngaunigil 90-100 asewaed Wuwian 1
s Fesgwinsdiduasdosdinnsniunsonlagldiedosniuuimdnlnii thauinsesuasdrsdenion
wazthnduandunans Meyinestadufinmosiad pH anduisvlenyilneutly 500% asazansles
Tueaslsilnedaiisliluiidiafigumgiivonduaa 1 dalus udriannsouddrsieinfousasiingy
Juiduledudzsafinnnudunas Iy dnesdaduinmesinan pH dndulodulzsalurendaluy
arsavaneloifalelunaoled 6 n3u, nsnuediin 2 faddns wazth 640 fadans tilulfaudeud

aaunndl 70-80 asAnwaua Wuan 30 ui naunasalasldinIaaniundwmantiili wWemasuriaii
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Mnuaudnihunsekazdieiniou waziindusuduledudzsaiinnudunais Iednesdadumn

wosiaA pH ntuiinses wazthleuiigaumall 65 ssruaaided Wuian 24 49l

2. Bmsheszidsnaasunsnluwaglas

Fmsmasunsniiavansluluiiinazatsoniueauuiu enuea tideu Ysuadniu
Unaudn uavusunauearieaglaa nuunsg1u TAPPI (Technical Association of Pulp and Paper
Industry) [1-5] wagyUsunadlalaisaglaa @135 Browning [6]

o/ o

3. MmawssuanuUsiwagladilusaadulangvinlaglduyieidu EDTA

v
14

thwagladludunoudl 1. daniin 0.65 nfu wvinswivInawsideladelensonlsdidudu
10 % Tagtwitdn Usinas 250 fiaddns figumgiives numasanaiduia 24 dalus 91nduiiudns
Faetemuoa 6 At wanfvluleniuea Yisaglaaiinuniswivinamsiind e lawfiodanenled
20 fiad8n3 $1uau 2 Ads Aeuastiiwaglasunldadludnnesuun 250 Sadans wasRulawiiadasen
lga 100 Haddns In3Au 5 1addns uay tefidulaeliunnszuedinuedalauoulalain (EDTA-
dianhydride) 3 N3 ﬁammﬁ 60 asrnwadea \Junan 20 $alus meldannzlulnsiou anduii
waglaaildundnedne dhindu tovues wazuedlnu outhleudl 60 ssmiwadea Wunan 24 alu
[7]

4. minagaudssansnnlunisgadulanzlessuvaiwaglag-EDTA

Uiwaglaandunsizilauimusiuesiinainsageaduls @adndu/nu) Ineiiniswsey
asavangnznAUiudy 100 @adnsw/ansg) ldludnines 200 fadns 6 Unines udiduvaglaa uay
waglaakunsanwUsugitaddu wiin 0.05, 0.075 war 0.1 nu laadludnines naumasananduiian

90 ur¥ MNnUunsesansararevdeagluinseiaigIas Atomic adsorption spectrometer (AAS)
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a 4 3 o/ 4
N153AT1EeIAUsENaUVRIlUAUULIALAS

NNANIINAFBINIIANYIBIAUTENaUNIATveludulssnlneddu1nsgiu TAPPI way
Browning wuilududesniiwaglaaiduesdlsznoumuaiindnds 16.61 % lasdwdn wasiied
waglaauszan 24.95 % lngasdusznounaaiidug veslududzantutsenaulude arsunind
azangluleviueauaziuudu 13.10 % asunsnfiavansluieniuea 7.23 % ansunsnitazanglurinfou

8.51 % USunaudniiu 13.85 % &1 8.98 % uazduq 3n 6.77 %
nsanaeaglaganludulesa

NHaNITAaRINIsAnwINsaiawaglagainludulesn tneldarsavarslaioulansanlyn
AILTNTY 10% lastinin a1sazanulelusaaslsvianududy 50% lngUsuing wavaisazas
Tnidealalusnaslst wuiwaglaaiiadalddamalsfs 14% anmstinsevingilsiduresvaglaaves
Tudutzsndaeia3es Fourier Transform Infrared Spectrophotometer (FT-IR) LLamﬁ'&gUﬁ 1(a) wun
awnafuveneagloannludulrnasuansfinvasvyilsituionun 5 fin Tnefindl 1 Saranuiludas
3,400-3,200 cm é?fameﬂﬁé’wﬂmmﬂamaﬂ%a (O-H Stretching) findl 2 AAAd1udlugag 2,900-

a A

2,850 cmt e?fqmeﬂ’]ié"umam;ﬂﬂ@im%wu (C-H Stretching) finl 3 uaz 4 faraudlugas 1,300~

1,000 cm %qLLamms%’maﬂmﬁma% (C-O Stretching) [7]
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dosnmgilsdtulansondaveasaglaatiu fauamsalunisgeadulanglooousin swided
Jovhmsdiuusilaidulagld EDTA Faanunsngadulanglessuldunnnimyilsitulsasendalaeas
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JUN 2 : wanansas1eiusesening EDTA fulaveloseu
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nsnageuyssansamlunispadulanzleasuvas CellEDTA

JUN 3 uanspuduiiussyminadminveseaglaauas CellEDTA 0.05, 0.075 wag 0.1 N3y

'
[y

Weufuunameii CelllEDTA anunsagaduls wud%ﬁaﬁmﬁ'ﬂwLstjaqiaal,ﬁuﬁu ANENITa
nspedunziasintuegtaiudunss Saeaglaatmiin 0.05, 0.075 way 0.1 n3u ansagaduazi
aududy 100 ppm V3w 50 fadans 16 10.3, 14.1 was 16.6 % muddu luvaeil CellEDTA
anuns0naduld 4135, 69.52 uay 81.19 mwddy MR CellEDTA Huanunsngady
nylduszana 40.96 fadndu/ndy dadutuanwaglasdlildiumadauusmiteidu fausogn

FuneMlaLies 7.6 Tadnsu/nsy
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U 3 nsmluansAuduiussednadminues CellEDTA uag Cellulose Wiguiuu3unanenin

ausanaduld

HANTENUVRIAT pH Nildeussansnnlunisgadulanslessuves Cell.EDTA uansisgui lag
nsnaaewadulanenzny a pH 4-9 Tagiluitdl pH i (1-3) waglaaasiauaunsalunisgn
Fulanzlosaulddes et niivsunavedusnauniiudatuiulanglunsduiung EDTA F1uiuuin
Ml Cell-EDTA anunsaduiulavzlessulatoy wazlugag pH 10 - 14 langlossuaziuiulansenlan

I & o 1 a 3 a a 14
woulooou wazanaznauaslulanglansenlanvinlilidaunsaiinsiziuszansnimls wanimaaes

wansliiiiudn Cell-EDTA fiuszansawlumsgadulanznsninnududu 100 ppm Y3una 50 Taddns
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Tugas pH 4-9 lalnalAesiudseanns 77-80 % Favunenudt waglaainiunisaauusvyileidu EDTA

aunsaldaulalutag pH 199

100 4
80
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40 -

adsorption (%)

20

5UN 4 : naves pH seUsgansnmlunisaadulanslesureuvaglaa-EDTA

A9UNAaNIINAADY

PNRANIINAaRINITanaaglaaantudulzse aunsaaiaaglaaanludulssalageds
$ovay 14 Taswidnvadludutzsnuis wasnsdauUsnyiladdulansondaveusaglaalidumy EDTA
duannsailddusalnedusussdusznaudaeiriesiie FT-R UssAvsnmnisgadulangaeiaes Cell-
EDTA ntusnanaglaaililétiiunisdaudsvgilerduis 40.96 fadnfu/niu anwaglaaifiud

anusagadulanengmilaliies 7.6 adnsw/niu lnvansaldnulalugng pH Anteisus 4-9

AnmANssuUsENIA

o

vorouAuaudaududaiumaluladUlnsiniiuaz fan (PETROMAT) wazao1iuideuay

WAL IneNdenynseans (@nun.) dvsutunuativayunsinyiwasuativayuniside
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