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The Influence of Surface Coating on the
Characterizations of Controlled-Release Fertilizer Pellet
made from Pineapple Wastes
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Abstract

This research investigates coating fertilizer pellets on the physical
and chemical characteristics of controlled-release fertilizers. The
results revealed that coating the fertilizer pellets with a mixture of
starch water and natural rubber latex produced notable effects.
Images obtained through a stereomicroscope and SEM showed that
single- layer- coated pellets had a thin surface layer, while pellets
coated with three layers exhibited a clearly defined film of coating
on their surface. Water immersion tests indicated that the three-layer-
coated pellets had the highest water resistance over various
durations and the lowest water absorption rate. The trend in EC
values demonstrated that coating the fertilizer pellets effectively
reduced the release rate of water-soluble nutrients compared to
uncoated fertilizers.

Keywords: controlled- release fertilizer, pineapple wastes, pineapple leaf fiber,
pineapple stem starch, natural rubber
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%water uptake= 2100 0]
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o % water uptake Ao $pwa:msqQasuth Adal t choa
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426 msnoaaumsdandaiaasw!mms’tutfﬁ:wmfao:‘)‘mhmsdﬂw\:‘\h

thudadoniadoulanonouuazrdotadou (3 u) uikiimsnaaous
Jaauasusigoimisiuindoutaav Laboratory Conductivity Meter su
ST3100C-F &Ko Ohaus lagthdogvode 6 nsu  usludindu Usuias 30
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DINWaNIs3tAs1KovAUs:NpUNvLAGupvWURdIIaludaldianvnau
tndpuua:kdvindou dduinala ATR-FTIR Tdwauaavdosui 3 onwams
naaoviRulddaou Walusalianvrsuua:kdomsindoudosaisazarotn
uowaudigrowist thiduatdnasuiadiuuandiviusgivdalou 1o
wWisulnsunuiduanasuvavidadenaumstadoud:wudi wWadgdalda
KAVIAEDUD:WU WARADIUENDAAU 2960 cm™ BolduwaAtAiaoin CH;
asymmtric stretching WaRRWENDAAU 2925 cm™ Bolduwaftiaon CH,
asymmtric stretching WARADIWE1DAAU 2853 cm” otduwaARtianIn
CH, symmitric stretching ua: waAnWe1A3U 1375 cm™ doilJuwaniia
01N CH; asymmtric deformation).
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(n) Nouwndou (v) KavrdouU 15U (n) Kdvindou 3 Bu
sUn 4 N wa1eldndov Stereo microscope vavJudalianvrouua:kav

tndouRmavusne (10x) : (n) foutrdou (v) KaoAdou 18U ua:
() ndvtpdou 3 Su

anutu:dugiusngimadavdivvavdudauianvnauua:ndvindou
laginadn SEM Ardvueie 500x uaaodvsuh 5 GAduaaandovnu
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v ]
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i
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vovtialuo:usuthua:msidosgouiniu dAusGdjuuindu mus:ozauy
AWudu (sUf 6v) tuvru:Adadenrmsindou 1 Suua: 3 Su Gu As:e:ns
ugA 15 $oWw (SUA 60 ua: 6a) Wadsua:dulndpugonvamwisuldy ti
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kaviadouo:dndwnutuindunduiadoRlyldmsiadou ua:iadoArinis
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mstadouta:iialuftndou 3 Su LIWsHTUIWDIUSYUIRBUATUANUUMSQQ
Juth ua:msuaauanusiaomiscinlu

wWalshrm

wWalsArhmsindau 135u mstAdou Su 3

wadslilarnmsindau

(v) ®)

ws $oluo 39

sui 6 mwrheuovJusalianonau kdvindou 138U uakavindau 3 Su A
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waoInMsAnuSoua:nsqQaduthuovlusalianvnoula:kavindoun
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Widrdouua:Jusaiianrmnisiadau GuudluRwudubos:g:oatumsuy
dwindu Yesalonluldindoudsosa:nsqasuthigonsidesatianrinms
trdpuddeasa:arsthulonauthgrowisiaanas:g:ainmsaAnu Tastu
szpzaIMsustitugovusn 0 — 45 Ui Juriv 2 stabd$osa:msqadulhi
tndlAgoAu  udidos:g:nisusirAuududoud 60 urRduduld o:1kUld
Sawunyssabonlildindaud:isova:msqaduthiigondidesalianrinis
tndoungoun Tasdunlildindauliamsidoaniw (goutdethkdnitovoin
wWagsuan) As:gzoaimsusih 120 Ui GAsosa:nisqadulhldgogan
Us:uitudowa: 75 luvrusAduAninisiadoudisaisazargiudonaudn
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100 | —°— uncoated
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“r /

ot Fl —

60
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Water absorption (%)

30

[ 20 40 60 80 100 120
Time (min)
1 1 1 1 1 1 1 1 1
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Time (min)
sun 7 Soga:msqQaduthupvdudauianvndula:kaviAdpuns:g:10a1cinoa

uonoINd u‘jathQséatﬁoﬁor‘iauuazhéoméau (3 $u) Wusdhnau u
s:g:10a1 0—79 35luv wu31 wamisnadauuovaisa:aehlausiiadouda:
sda DuudltuAl EC uaavdosun 8 A EC Kéo Electrical Conductivity
WurAUvvUsNdvUSLNUINADS 10D IMIsSAa:aneTdtuth TagoNwanIsnaaow
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