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Abstract

This research aims to develop a biodegradable biofilm containing zeolite minerals to
control fertilizer release in seedling bags. The objectives are to determine the optimal
composition for film formation and identify the appropriate zeolite content for effective nutrient
release into the soil. Sugarcane bagasse, an agricultural waste product, was used as the base
material, with zeolite added to enhance both structural integrity and fertilizer release properties.
The study addresses environmental concerns related to the disposal of conventional plastic

seedling bags, which contribute to long-lasting plastic waste.

The experiment consisted of two parts. In the first part, films were prepared with varying
amounts of zeolite: 0.00, 0.50, 1.00, 1.50, 2.00, and 2.50 g. Mix with 20 ¢ of tapioca starch, 5 ¢ of
cane sugar powder, and 20 ml of glycerol Films could be successfully formed with up to 1.50 ¢
of zeolite, and the optimal composition was found at 1.00 g. In the second part, four selected
formulations (Z0-Z3) were tested for their physical properties and fertilizer release performance.
The Z3 formulation, containing 1.50 ¢ of zeolite, showed the most efficient controlled-release
behavior while maintaining suitable physical characteristics, indicating its potential for sustainable

agricultural use.

Keywords: Zeolite, Biodegradable Film, Fertilizer Release, Seedling Bag
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Z2 200 5 0.5 5 1.0
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¥ '
a a = Y =)

. a a =3 =l 1 A a dy 1 [ a6 1
Minuvasian WeinUsunauasiiufuriediulseneuiiisdudmalvlassasiwesiauliaunse
SnwiauanysallaiAui (Rachtanapun et al., 2556) fauildudsnsanunsoaoneenanuainnils us
AN NIAYTINARAT

lugns 24 uag 25 dnwugiiiauuisuliegataau Asdiiviuse sesuwnnindiuiuundy
waziliaiaus saudaliuaiusaaenidueanannwiAunle dnaliidudernisuuenon F980nAa04
) Av A | a a < a a ° v a v & P%
Aunuddenseyitnmadvasaudululsinagaiuld iliienssiudaduieuwaganulsivly

1A598519781 denanoauUAnIanakazlkssdnnIziuwlRUn (Thakur et al., 2558)
5.2.2 N15INANUAUILNUNAY

1 1 a 6 = ‘QI ‘;! a 1 O/‘NI a v

INNITNABDINUIN AIUNUNVDIHUNAUTIAWALTUSLUS L v Tlalaniiuw by Tae
ans Z0 anuvundesign uaransnddlelad 22 nfudianuvuiuiniian Jeauisaeiuiglainugd
Toladvihuimduansdadiu (filler) Aunsndreglum3ndnedwes vinbiilefldudiaunuuuuuas
1785 NNTY FNARDAUMUNIAYSINYBILNUTAY (Li et al., 2562)

& = & v v ~ o Snw o va, & v v a

wennil widleladdailassasiegnguniansnsagaduinlinely vinlvduuiatnas ianisazay
YDIFTALAUUSURIUINTY FIdINA AN SUNUNITUNSIN1TOULIAS (Sun et al,, 2564) agrelsAniunis
wnusalaladluuSunagaiuly wu 1.50 n3u envhliiianssiumivessynia dwaliaumuiiiiudy

Tudnwaziilalainaue (Kumar et al, 2565)
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5.2.3 N1SATULIIAG

INHANITNAFDINULN NSRRI TLaladlukiuiduTanwluuSuna 0.00, 0.50, 1.00 wag 1.50
N3U @R Z1-Z4 MUAIAU ANasalTwuMULsRvaLHuilay tnaaAusshaiugunuUsunadleland

(3

Taludrsimungay wazanasdowuannifiuly uduildugns 21 Aliigleladiusafeinnan iweanlid

Y

arsasuusanglunefiwes lassadedsaudiuavduuselates nsidudlelas 0.50 nsuluans 22

[
14 LYY

YeLNULSIRalaUN9dIU LHenTleladyiutniasulassas19wasdudInIsIAa aUs 109k NoA LS LA

a

Ugdu daugns 23 Miudlelad 1.00 nsu lirusefsgefign esaindudiuafimunzause n1s

Y & a § o Yo < v = v 1 =3 - a a2 = o
nsznediluilonadiues vliianulusawasiuusemdlad agelsfiny Waiudsunanduy 1.50 nu
Tugns 74 Aussfsanauiiosainmsdusiiveseuniadloladdungy vilinszaedldaiiauouas \in

yneauluildy

5.2.4 Msduriuvasi

NNHANINARDIMUILHUTIdNTIN s UszneuvesTloladluszduiiunnsinsiudsnase
szpvnalumsTuiiuresiensdnay tasges 21 Fliidlolad MWnamsfusiu 17.11 $alus ved
an3 Z4 Fsiiwlolast 1.50 n3u Wan 17.5 lus wansdsmuduiudiBsuinseninassinaustlelaniu
Arwansolumsfumun e

usFloladiilassadandnuuvandfuazdgngussduuluwns simiiiaiouaisannisuns
(diffusion barrier) Afiuanududeuresduneninedeuiivestinanathnelusmindnediues ey
Felarluszruiimnzavasludofldy axgieifinAimud ununsdusiu (permeation resistance)
Tnensandesineuonaming uazdiu tortuosity Sevhlnluanathesdeurnilassadsvesuinouasyeg
uilaulel (Thakur et al., 2558; Li et al., 2562)

uananil dleladdsfinuaniflunisgaduiilulassadregngu dwalinisunsvesiniely
fldurvanas wazinszarnalunmsfuriueanty (Zare et al, 2563) AnautFuardidunalnddny i
Tigmsfidusmadleladgsiidinisdusiusinii ufranuuensisazeylussfundnund uiuansis

Y

WA UUATALRUYDINADINaLN
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5.2.5 M3suanUdaeie

wansnaaeaLansliiiuil UTinauustleladiifnluwiuiidudnmdamalagnsaanisniuay
msvandasslulasiau lnegns 2o (ifidlelad) uansdnvuznislanldesuuuniaduasiunasnely
4 $u Bslaimngfumslinuluszuuiidesmsnisanuaessyzen

¥

ans Z1-73 Felimaiudleladlussaduiiiiaudy wanan1snivaunisuanlaeenAduauaIfy

e

lngiamg 22 uay Z3 Ninsuantdessaiios uaslu 73 awnsasnwssdvlulasauldadiinaen 10 Ju
wanadeafnenmuasdloladlunsveaslarAIUANNITLNIYDIEIRDINS
nalnnisauauiliinanlassaiegnsuvesdleladnvimiingaduiarUaniaeslulnsiauriu

YDIINTEAVUNULLANT FIVIUNUAMUTUTDUYDIAUNIINITWINS (Li et al., 2562; Zare et al., 2563) an

(% '
v v a

NadsiinaANUAIiIvRlAsIas1aduLaranni1sUanUaeag1959nS lut9du (Thakur et al,, 2558)

5.3 UoLaUDLUY

5.3.1 ASANUSUIULSTL o lam lUvD UIATBIUS LN UNT NS A DAL URVDILNUNAUTININ
5.3.2 ANSNAABUNISLRYAAIENITININ

5.3.3 nsvugUilugamizd dmsunaaeddeuaisiudundilulsadon
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