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Thermal Characteristics of Anila-type Biochar Kiln and Factors Affecting Biochar
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Abstract

The objectives of this research were to study the temperature distribution simulation in insulated Anila-type
biochar kiln with size of 50, 100 and 200 liters and to study the effects of biomass material types, kiln size,
and pyrolysis time on temperature distribution in the insulated biochar kiln, biochar yield, and biochar
property. The correlations between the variables related to the biochar production were furthermore
investigated. The core of the kiln had a puncture diameter of 3.17 mm, number of the puncture of 15, 24 and
a4, respectively. The results showed that a 200-liter biochar kiln with biomass as the husk rice had the highest
biochar yield of 51.1%. Based on the simulation results, the average temperature distribution at pyrolysis time
of 1, 2 and 3 hours was 459.4+184.9 OC, 468.7+100.3 C and 353.1+97.8 OC, respectively, when compared with
the experiment results the error was 6.5+6.2, 3.9+4.1 and 0.9+0.9%, respectively. From the correlation
equation, it was found that average temperature inside the kiln had no significant effect on the biochar yield
and acidity-alkalinity. On the other hand, the kiln dimensional parameters, i.e. A/Ap, L/D, pyrolysis time and
biomass material type had an effect on the biochar yield. Furthermore, the A/Ap, L/D and pyrolysis time had

an effect on the acidity-alkalinity of biochar as well. From the results of this research, the temperature

distribution characteristics of different kiln sizes

and conditions affecting the biochar yield and

acidity-alkalinity obtained from the biochar production were revealed.
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A/AD, X, 0.0001
L/D, X, 0.0171
Time, X, (hr) 0.0001
HHV, X5 (MJ/kg) 0.0315

ANNHANITIATIEAN @D AN BES 19FUNITN
ANAAIERSIINLUUTIADUTINEY LATAITIATIEH
ANFUUSLANTVDIAUNISRUUDANDY ANUNSOAS19EUNTS

anduNUSIINEYNWIgUSINUEIUTIN NG Asaunish (2)

Y, = - 187.600 - 0.016X, + 0.744X, — 12.940X, +
13.843X, — 0.294X 2)

A157199 3 ANOVA @1uSukuudnaaadaduvastadend

rnaneAAunsA-A1g (pH)

Factors P-value
Intercept 0.0001
Temp, X; (°O) 0.9715
AAp, X, 0.0001
L/D, X5 0.0001
Time, Xq (hr) 0.0279
HHV, X5 (MJ/kg) 0.1177

INANTNN 3 WEAAINANITIATISNAUNTENTUNUS
AMnuantaannIsneastinenitladeNdinasanaininu

& | y X Aa a v
WUNIA-AT9 (pH) WUIHWUNHILANLURYUAIIUTDUVDY

WNUNAIABNUNIALVBINUNAN, A/AD, (X,) AINGS
VAN NHIABVUIALFUHIUANEINAIWAN, L/D, (X5) 137l
Telunrsusnaanadisauiou (X,) 1A p-value dov

n71 0.05 vaUademanilinasan pH U9981uTInIN
(Y,) egnsiidedrAgyn19add lnsdiaianudediui R

' %

WU 0.737 taeg191n91u38naunnd (7) wuan

gaumniiiinadeonl pH Inggungiuusiunseiua pH

9 Y

AIUAIANIUSDUVDITINIANTD HHV wUSHARUAY

BNI1EINVRITINRONTRAUsDAISUBY (O/C) UasuUsHu
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A39fUAT pH FaAn pH ﬁié’Lﬂumamﬂmgﬁqﬁﬂﬁuﬂuaﬂ
safUszneuLaiivedunawsasyiafidsunladly
mugamnineldnszuaunisuenaaneseannuiou 9
ntesinvennuedaafilandnuuds vlinaves
gaunniuarA1nusourestialidmanon pH
I1NRANITIATITRN @D AL e S 19@LN 1IN
ANAAIANSIINLUUTIADUTUEY LALAITIATIEIAN
FuUsEAVBUIANAITLULANDY @1U1T0AS19ENANT
anduiusiiieviuieamanudunsa-ae (pH) vesgu

Fanmlasaaunisi (3)

Y, = - 8.925 - (0.018%107)X; + 0.063X, — 1.579X; +
0.129X, - 0.011X, (3)

4. d3una
9INNINAADUA LKA UTIN MUV UR LRI T
YUIALANAINAY 3 YUIA (50 100 wag 200 AAT) 1Iad
n1sNAgeU 3 A1 (12 waz 3 921u9) wazadadauia
waneeiu 5 via (§9919Ine wnau Wiendale A

ale waznzainiuwn) lanaasussi

& v Ay Yoa A -
¢ unaududagnlvivsinaesiiudinmunnian
A 51.1 Woesilud fwiauin 200 aA5 waz

1381 3 F2LU9 LleannnisilSeuLisunanis

ado '

NITINYYUNHUVATLAUINIINATILAI1ITIANTT

F1809ENINAUNITNAADY NUIITAITY

5§

AAALARBY 0.7+0.6 LWasSKHUR

® 1nN15IATITRNIsERRLieas19ENNIS
anduitussanuin fuifinuanasuaudeu
suamﬂuﬂmwiaﬁuﬁgmmmLmuﬂaw (A/Ap)
{l nastesioUSunauvesauTanmuas Ay
Wunsa-ang (pH) vesa1udinin eg1ed
VEGRGNY

v
=1 o

Tnenalaanauidedaiuisadnludssendldiv
N1309NLUUANKIEIUTINMUUULBTa L NOHER Y
FanmlilaUsunaugaiganay My INY0381Y

=~ v \ o v v o= -
%?ﬂﬂwiwagiumwmmmﬂﬂ FIVDULUATNIIEN

anunsathaunsanduiusluldauld fvuneglunisng

—_

i

5. AnfinssuUsznA
HW8UYBYBUAMAMEIAINTTULALENAINNTTH

nuRs i Inedeudls Fodug dusudssiueay

dzAInLaratiuaYUNTIdY
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