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Abstract

This research aims to 1. design and transform biomass materials into biodegradable mulch
sheets and 2. analyze the efficiency and economic value of biodegradable mulch sheets. The research
will study the design of molds and mulch sheets, material mixing ratio, physical properties, mechanical

properties and economic value.

Testing of the mulch sheets revealed that the physical properties of mulch sheets with a 7:5:1
ratio (biomass: cassava starch: rubber) had a slower deterioration rate compared to those with a 7:5 ratio
(biomass: cassava starch). This difference is evident in the swelling observed relative to the thickness of
the mulch sheet. Furthermore, mulch sheets at the 7:5 ratio was found to be brittle and prone to
breakage._Regarding mechanical properties, the 7:5:1 ratio mulch sheet demonstrated greater pressure
resistance and flexibility than the 7:5 ratio sheets. In terms of deterioration, the 7:5 ratio sheets could
be utilized for a maximum of 35 days before degradation, whereas the 7:5:1 ratio sheet remained
functional for over 40 days. Mulch sheets with the 7:5:1 ratio is suitable for mulching applications, with
a unit cost of 9.53 baht per square meter. Although this cost remains higher than that of standard plastic
mulch sheets available on the market, the agricultural application of biomass-derived mulch sheets
offers significant environmental benefits, including a reduction of PM2.5 emissions by 28.2 kg/year and

carbon dioxide emissions by 2.69 tons/year.

Key words: Biomass, mulching, Extrusion machine
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uan¥rudntios netuil 40 afiuiusuaquivlugns 2 nsuandivenety widraduuiunaniuey uazd

anansaldsnusield AuunuaguAnlugnsi 2 anansaldaulaiiu 40 Ju
N5AATITIANNANAININATEFANEN SUDIURLARUALAINIER TN

TumsliasgiduuuazaUANAMaATYgAans wudl wiuaguAulugnsdIu 7:5:1 wangdmiu

A a v i = o

nsilUldaquaniiniian WeAnsununenidaldvingu 9.53 vmeden1s1uuns (113199 4) Fedallsrafun
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niwanafneguAniTmnemlulusain Inenanafnaauiu SauyusienilsUsean 3.45 UIMABRITINNRT
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A19197 4 NFIATINAVILANAINIUATYIAARSVDIHUAGUAUIN TAN TN

518115 uHUARUAY (7:5) WHUARNAY (7:5:1)
w3aulunNISHEn (L) 1 1
SunuusuauAuld (13.a.6o%w) 60 57
Funuasi (Un)

—Lﬂ%‘laqé’wﬁyugﬂw%mﬁuﬁ 45,000 45,000
FuULUSHY (UmA)
- Tuliiwisduazien 21,000 21,000
- wlasTudenas 27,000 27,000
STV 3,000 3,000
- thenawn - 19,500
- Wiiavsy 1,000 1,000
- II99U 90,000 90,000
- AgauU5e 4,500 4,500
FAAUNURUTHY (L) 143,500 163,000
AUVUNITHAR (UIN/A5.31.) 797 9.53
78l (VA 270,000 256,500
lsgus (V) 126,500 93,500
SGEATIC) 0.36 0.48

MUY NARLNUAUAY 300 Ju
WHUARUAUYIENIINATAY 15 UIN

Ansenisaanisudasiuazaas PM 2.5

wHUARUALINTERTIaaNNsaTIBannIsUdeeuazaad PM 2.5 14 28.2 Alansusel mildainnis

Vo

wn¥anTana 1 #u azdanddon PM 2.5 Wity 12.72 Alanu [3] Wewduaunisléded
SanFanailld (ke/year) = (Fraufuininu) X (dmsudn (m%/day) X (huiinusuaaiu (ke/m?)
nsUanUdesiuazens PM 2.5 = (USsnauianTanadild (ke/yean) X 12.72 kg/ton

PDlaaN i’aa%amaﬁiﬁé’f (kg/year) = 300 day X 57 m%/day X 1.3 kg/m?= 2.22 fiu.

nsuanUaesiuavess = 2.22 ton/year x 12.72 kg/ton = 28.2 kg/year

a I's U v I3 I3
Apszvinnsannisuanuassfnuansusulaaanlys

wHuAauANIINTanTIIaamunTntisann1sUandasefiteasueulneanledld 2.52 dusel lngih

ToyaaNITEVeL gAns WedsINGNY wae leley Wandseans [13] udszynaieldlunisiuim Asil

o

USunauA1suan (ton) = Jaq@aily (ton)XUsunamisusu (ton/rai)/Usunvesiantiuia (ton/rai)
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nsUanUassineaisueulaoenlen = USuua1suau (ton) X COpmmmmsunimiton/rai) /U3unamisuau

(ton/rai)
g USUAISuau = 2.22 X 0.64/1.95 = 0.73 sy

nsUandassinasuaulaeanlan = 0.73 x 2.36 /0.64 = 2.69 Fu

aAUsI8NaN1SIAY

¥
=

N139RYUIURRUAGUANINTART I dnTd TanTunadudos:idaliueans (7:5:1) Ingumn

U

fanumnzaudmsunsaauruaquay WesnndaaaudRidanenmuasauadsnanuiizauiuni s

HAnuuAgURY Tnelinudanguiaranansoiuusinalaf Feaenadosiunan1sdiny1ves Prachoom Khamput

' '
= ' a

[17] uag Premmanat Chumprom et al. [18] fimuiimsiiinUsunanhersmnsanliduaswania asnsodae

v
1% =

Tinsun3nudoaiiauannsalumssumdsinlagaiu waziasuadsnaandinlaasuliiuwiulisasunisde

Y

v '
= @ = =

MweldAtu JanTunaildlunisudauiupguivassosdudessudvunadniiieliausonaudiuled vinli

q

v
v = P

nsPusUansadugulade [dhnaedslumsdavuguussinn 1.5 Wil wasduiuuiunquauiladnnn I ¥
doAARBaiu Raghavendra et al. [19] 11711 Aewinisanvuavesiagiiieliingsien1sdndugy uazn1san
wAveTanaNnsaYIsinUsEANsnMuetnuantRvesian laaneae wHuAquAuIINTanTa Ndevaasla

dethlUldlunseguinlundaslgnuninvesuey anansatisannisiinatainla
#3UNan153Y

1. MnageulofumunnanuRidnIenIn wiupauAulugnsi 2 wlidnsnisideuanmiidiniiuwiy
AaNAulugnsi 1 H315lAIINNITNBIRINUANNNUIVBINUAGUAY uHuARuALTugasT 1 danudsie

waniAnleadng

2. MInaaeusUAMANUARNG iuAguAulugnsi 2 aunsasuusanauaziiaudaveunnnndwey
AauAuluansi 1

3. MsVAdRUAUNTSENA VBN UAANAY wHuAguAuluansT 1 anansaldauldlaify 35 Tu A
dounm wsiksumauAulugnsi 2 awnsaldaulaiiu 40 Tu

4. urumquAuIINTanTaliduuteviewiiu 9.53 umsensnauuns Fedallsimaunandinanain
AauAunTiT el lunan

5. wiumauAunTanTrunadourluldlunsequanlunlasignninvesyusy a1unsadisannisly

naraRnAquAule

6. UHuPAUALIINTANTIIAANIsaTIBanN S aRuazeRs (PM 2.5) 19 28.2 Alansusied uazannis

UanUasefwansuaulaeenlonts 2.69 dusal
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7. a$nsildusinvesguuluiundiunisdanisnsnens

8. annsaiawuaquAnliiiengmslnunguuaumdanguunduslgnisusuussanslunis

N TRgRv Lazsoganannivdla
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awv A
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