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Analysis of Biochar Properties from Rice Husk and Corn Cob for Soil Improvement

Uszdiaas Soulnyad’ dnsiu vieuas’ algdl gud) aauu Juaun wazysmi 515150’

1 a v a L v a £ gY I
ANUNIFINTTUNANUNAUNY INYIRENAINALNY UNTINea8ulld Weslr 50290

UNANED

dudanmivsslevidenisufuugsiudmiuniameugn fufunuideleiingussasdinge
AuautAvesdudrinmaenisinlsladaiionnai 500 °C szaziian 60 min aeldussernialulasiaui
5 L/min ToglfiadomanauTinmuuuihses (Pilot Scale) Inglddanaunay uazdstnlng wansdnymuin
dudinmilesuoudiugedulaeAndu 25.16-37.50% warlirmmnudouresdudnmunauuagdsnlnadi
a9ufio 18.32 waw 24.85 Mi/kg mudidiu mtinmeilassaduanudugnguiondesganssmisidnazou
wuvdasnsIn (SEM) udanmianudugngudiiugedu Taeiiuiiitoglugag 7.16.11-8.20 m/g Yanasgngu
ogluv24 0.0052-0.0091 cm?/g uazAINIwBIgHIURgluTI 67.30-65.02 A iilothauTanmanldiudiu
dawalrruiinaandaivmnzaudensmnggnunniu Tnefien pH oglutag 7.03-7.08 Aranwmsilniie

Tutaa 30.87-31.14 pS/cm wazauanasalunsuaniUasulszquaneglutag 44.99-51.22 cmol/kg

ANFIARY: DIUTININ TIIA wNaU FaT1lng

Unn

a & v aa o o ° o =) PRgE g’

AululadeniianudAglunsimzugndwiveninnuasnssuvesaulng lngusenalnediiunly
nsinzUgniiaonan 149.25 d1uls waznisinwasnssuduen@niiadremelivndnliiuuszma Jyarlunis
deeon 8,085,563 a1uumn Tul w.a. 2561 [1] Yagiudsenalveyszaulymaudeunmnin loswinnisly

a o v w a & & o 1% & A % s v

arsiaduaznisiidaiaguieiianisnisineasiduimianiendainisiiuifeinienisitufilads uenain
dwaliRudonanmuamdneliiingwinuenafudadunaiiumesemeuazdsnaaen sredymiinaiis
Aosfinmsiauiuiudssuaziisiu nsldawdinimiieuulgsnanmaududnuummisilaiuniseeusu
9819031199219 [2] audanmidundndueinladannszuiunisuenaateneanuiouniisenin ulslada aae
nszvunsaMusaulunstesaauaduvsdlneusAneInAnIelUIINUeINARE9EA [3] erulinnini
Iiasfimsueulussdvsenaudszneundn Fulinaantfnnudugniuas anunsadnfiuaisveuliluauldunu

H
Y 9
Juunasinifivems anuiiu wasiduundfiegendevesqdunsdiitiegesomsliudiivvilifuiiag waau

auysal [4] yenndiwinmdsinuandinmuzaniunisianldluguuuundeny mselidianudouias
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1 v

naulivaly Asunuideifajatunisndnausasinseiguantfvesduginim laun wnau wasda

9

F1lwa fenszurunisinlsladangaumg 500 °C svezian 60 min Fududeulvivaneausenisndndiu

Familesnneiwaglaauaziwagloadesangliauysalliesdusznourasmsueugs (5] msnzuanisldanu
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CIMMUNIT

lududfuussaunmeesiudmsuinizgnuazdigandymnisiunuenatu taeiinis Anwiludiuves

AuaudRniei waznaaudinminunsinensvesuiinmiiiastenisuTuy ey

ad a o
QBN13998
o A a 1
wsslialunsuanduganin
a a v a v A a = o 1 . =
mnageundnudinmiensyuiulnlslada lngldiaiomandudinmuuuiises (Pilot Scale) &
& 4 A a = o a wa |~ v > e D ] v =
Juasesendndudinmluiesyjifinig arwnsalddiald 3 kg Mfiayeiuduunaininusou aaly
nsrUIUNsHARIUTINNAINTIIarlasuaLSauneuuAnn e lnd@dinewasuuin 0.75
hp wsadiulwiiln 220 V §asansvyu 1,430 rpm Tagaumgivieannludsae Data Logger IngltinesluAuidaviin
k nfourissinsleufinglulasinudigriosnlungifidnsnisinavesfitende 5 L/min
WBnmeaeg
TuanAdeilldunau wazdsinlnaduingivlunisndadudinim laethdmaans 2 9ila anauiu

a

ouLtisTlgamgd 105 °C uazuagoslildauin 3 mm mntdulunasouiuieiesdiondnauinmigumgd
Inlslaga Ae 500 °C Wuszozian 60 min neldmelulasiaulvaisulunszuiuns wdnhdudnmildly
naapuAnauTanILAlinin1TInTIERlagUsEUIM (Proximate analysis) A1A91450U (High heating value:
HHY) wagn193iAsziLuuLensng (Ultimate analysis) A2138ugngu (Porosity) uagdinsnedin1enisinuns
Usgneumie Aadunsaena (pH) @nrwn1su i (Electrical Conductivity: EC) mazama1u1salunig
LLaﬂL‘LJ?iIEJu"d’i%:QU’Jﬂ (Cation exchange capacity: C.E.C)

nsesziaaEntRnIuudInIm

nsiAszrRuantiaudininniaail dien153iAs1eilagUseanns (Proximate analysis) A

UmsgIu ASTM D 3172-3175 AIANU50U (High heating value: HHV) AUUINIZIU ASTM ASTM D5865 Ly

s A A a s

N15IATIEIRUULENTR (Ultimate analysis) Aigudinsasiioingimians unIng1quawaiuasuns n1sanw

U

a

Tassa$rennudugngusiiendesganssmididnaseuwuudeinsia (Scanning electron microscope: SEM)

a0 uU3NIINTINARUAMAINLATIINTTIUNEAS I U1 INe1deudld NSRS IERUTINUINIULAE IUTIRAS

U

o o a

WyULaE#I8 (The Brunauer, Emmett and Teller: BET) fidin3dsuazuinisinermaniuazinalulad
wIngrdemalulagnseaounaisuys dusunsiengiaaautinianisinueasiaiinisiasielainniu
Fanmnandufulusnsidin 1,000 ke/lsnqaiadliidrfuiu (6] Sadudnsdrudmivlunisugnits nns
Fias1eusznaudie anudunsanig (pH) wazanimnisirlni (Electrical Conductivity: EC) dmewa3os
multi-parameter analysis Ingl#8ns1dniuth A 1:10 wazarwamnsalunisuanidsulszquan (Cation

exchange capacity: C.E.C) [7]

NAN15IUaTAUTIENANTSIAY
AnandAnIAdvasauIInIN
nsnTeauatiniuailagTBn1sin e ilagUssnavenudinim nuinauwasdadnilned
A1ALBuaglUTIS 6.38+0.05-11.5+0.16% a133zineiiAnaglutag 83.23+2.19-69.58+2.28% Lioglutas
2.40+0.66-17.92+0.36% UuarAsusuAsiieglutag 2.91+2.66-6.12+2.01% ravansiiinguuniinlslada

AualiianuIin1nunaunasdsinlneia1AuTY @13s5eganad N9tiinannis sewedineludiuia wag
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aaeivenwaglaa efiwaglaa uardniu lumensstududnduvenduazarivounsiufingsdu [5)
naiiuturesaniveuashifdmalimauiounazanudugnguresdiuiin gt uadseglutag 18.30-
32.15% [8] fam137971 1 Am3UN15IATIUUULENsINTRITIRALAraLTINW NuTd LTI mInaULas
FadnTnafianfuouiutufe 52.59+0.13% uaz 71.41+0.11% awadu luvusiiviunesndiauvesdiu
FrnmunauuazdadnTnesiuunuanaegil 7.4540.22% wag 10.26+0.09% fuau fan131adt 2 1ilesen

nsaanesivesansaniuludiuia JansiTuYeIsUaNaITTURE N UBLAY8ITINRa [9] AIRN519T 2 dunsla

T

s '

TFsdnlnafiansueuainitunay dwaliguinmdsdninaiasueuainitaudinmunay

A151991 1 NFNATIERLAUTEUIULALAIAINNSDUVDITINIA kALaIUTINN

Proximate analysis wnav Fednilng  awdramunay  arudanindsdnalne
ﬂ’J’]ﬁJ‘%‘u (%) 6.38+0.05 11.45+0.16 0.20+0.04 1.78+0.10
#9521 (%) 69.58+2.28 83.23+2.19 29.87+2.52 33.05+0.52
1 (%) 17.92+0.36 2.40+0.66 37.63+0.65 16.13+2.06
ANSUBUAIT (%) 6.12+2.01 2.91+2.66 32.30+2.84 19.04+1.98
AR5 DY (MJ/kg) 14.96+33.00 16.86+35.00 18.32+62 24.85+426

M990 2 MTVATIZVRUURENTINVDITINIG kaLaUTINMN

Ultimate analysis wnau Fednalne  awdranunay  audanndesdnalnng
ASUOU (%) 39.36+0.17  44.76+0.47 52.59+0.13 71.410.11
29NTLaU (%) 38.53+0.49  43.99+0.41 7.45+0.22 10.26+0.09
TulnsLau (%) 0.35+0.00 0.52+0.00 0.49+0.12 0.85+0.02
lalastau (%) 5.29+0.02 5.89+0.02 2.21+0.05 3.06+0.01
Fanas (%) 0.03+0.00 0.04+0.00 0.02+0.00 0.03+0.00

anudugniuvasauganin

nsAnyidnuelassadeanudugnsuvesdiudinin wuhdunatis 2 sleddnuslasadaiuiod
wAnASY Fanmdl 1 (A), B), (O) waz (D) ija‘v‘hmi"l,wiivl,a%adm%’mwwuﬂauLLazsﬁaSﬁwﬂwmﬁmwmﬁugwgu
a9t fManndl 1), (P, (6 uar (H) FuAnannisnisugrosnvesansszive shlvdlassaisaiveuadoadiu

g9%u [10] Fagnguiluansliiiuisnnuaunsanisgedu wagnisauaunsudesussinsiudailuiuldd [11]

¥
AN aa

PMNNTAATIERMIBIMATA BET WUI1a1uiinmknauuazdstn lwadiuii 7.16.11 uay 8.20 m*/g ANaIAu

USHns§nIU 0.0052 kag 0.0091 cm’/g MUERU UAZAIINNTINRIgHIURAR 67.30 way 65.02 A sud1du
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v

15kl 358 SEkm BERERD 15U %2.000 i

3 .‘S'EHN 8 s
A 1 dneaglaTeainegniurestinakayauiInm (A) unaufmdeeny 50X (B) unaumaaveny 350X

Savn BEB8ABR 15%y X2.808 18km A0B0EA

() Farlnamdevene 50X (D) Fatn3lwaniaavene 2,000X (E) 814330 1MLNaunnasRee 350X
(F) enudinnunauidsweng 2,000X (G) audinngslnalwaniasveny 350X

(H) sudin s alnanasaene 2,000X

AuaNUAIINISINEAS
nslasziguantivesdudinmidiotuildiuiu Awm1snei 3 wudt pH vesduiinanudunans
Batulaefunauaudinmunaukardesdalnaiea pH wasedi 7.03+0.06 uaz 7.08+0.01 auadwiu udu

a

anzfivngauvesionisviuveiunidlufudadian pH egnusyunn 7 [12] Tuvagianmnisialiihd

¥
= e~

ﬁwaﬂﬁqssé’ummLﬁ’mmﬁuﬁﬁhLﬁwuul,ww,ﬁﬂﬁaaagﬂu‘&aa 30.87+1.31-31.14+0.23 (uS/cm) §94AA97N
msuewinty dwaliAnndedanlalududinmifiaiu ?}qdqwalﬁamwmiﬁﬂw%Lﬁuqﬁu [13] Fadutag
sedumduesdlaiu 4,000 ps/cm %ai@jﬁmaﬂiwwiamilﬁﬁfgtﬁuim&umﬁﬁn [14] dwsuAnuaINsalunis
wanuasuuszguintsuenisnugauanysavesiu wuiinstasdufusudinmunaunazdsdnlnndaals
AAruasalumMILaniUABuU T qUINLgeTy 51.2244.23 uay 44.99:+1.15 cmal/kg Aud1du Safinain
dodudgdlusufnmifingaiusdsmalifieanuanselunisuanivdsulssquangsmailudae 115 Tae
naiiutureseuannsolunisuaniUdsudssquanddmwalfiuianimiiuasefueendiauuashlufu

Waudseneentindu nszduliiinnsduiveadediu wastelifvanunsaduinsinemsnnauldfdu [16]

A151991 3 @mamﬁamqﬂwsLmﬂmssuaﬂﬁuLLazmu%’smw

Nouly pH EC (uS/cm) C.E.C (cmol/kg)
fiu 6.76+0.02 29.47+0.50 27.74+16.17
AUTININUAAY 9.27+0.06 270.00+23.58 178.71£10.41
auTIN NG LN 8.59:0.04 1,340.00+10.00 123.17+2.86
auwaumu%amwuﬂau 7.03+0.06 30.87+1.31 51.22+4.23
Aunau TN NI 1IN 7.08+0.01 31.14+0.23 44.99+1.15
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d3UNAN3IY
grudinmainnisinlsladadinnsueuingsdu 25.16-37.54% Failudn1siiutuvesaianusounay
& A A 2 s o o 9 a oA ad da 1 |

anudugnguvesdudinmiduguandiddglunisuiuusmuninvediu dudianiiiuniieglugas
7.16.11-8.20 m’/g Usumsgnyueglugig 0.0052-0.0091 cm’/g uaganuninsesgniuagluyis 67.30-65.02 A
A o 1A Yo a1 va wa o i & a It \
diethamnnanliiuivdmalifulinuaundAnvanzaudenisimizugnuindu laedidn pH agluti 7.03-
7.08 Aanmnisdilnieglugag 30.87-31.14 pS/cm wagaruanunsalunisuaniisuuszauaneglugag
44.99-51.22 cmol/ke

AnmAnssuUszNA

a U a wa

Fiveveveuna Auiidendanu/guianududaduimnssumdany dundounarfefidanuen
Aty uinendowild Aatuayugunsaliniesile uaganuilunisidy veveunulasinisndnuagiau
Aneamdudianiandsunauwny lunguuseimasdsuluszivdadindnyr Yadiningrdouniine1dy
uAnendeusily nesyuiiiedaaiunisoynndse dinulovnsuazusundsan (@un.) nsensamaanu

wazdtinAmgnITuMTIRBWIA (31.) neldlaseinisive-Fu Haduauusudszanaluniside
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