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High-temperature carbonization of wood by drum kiln and evaluation of charcoals
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Abstract

Besides the manufacturing process of carbonization of wood charcoal for fuel, charcoal has been reconfirmed the importance of

carbon as high-performance materials and manufacturing methods of soil improvement agent and liquid fuel. The metal drum kiln

that is convenient for ease of charcoal manufacture has the problem with temperature control. We here propose a charcoal kiln that

achieves high efficiency by high temperature carbonization. The kiln features separated combustion and carbonization chambers,

reinforcement by buttressing metal bars, and an outer heat insulation layer. This kiln can manufacture charcoal with a typical

operation time of 5 h for heating up to approx 1000°C and 6 h for cooling The typical yield from a single run is 18 kg from 60 kg of

dry carbonizing oak wood and 30 kg of fuel oak wood,

ie. 20% yield in total. The product charcoal showed high electric

conductivity characteristic of high-grade charcoal. This method is potentially useful in field charcoal manufacture with high

efficiency and product qualities.
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Fig.2 Cross section of the old kiln

Fig.3 Cross section of the new kiln

Fig4 Diagram of the new kiln with cover
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Fig.5 Top view (Thermometer measuring point)

Fig.6 Side view (Thermometer measuring point)
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Fig.7 After a great deal to reduce carbon (bamboo)
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Table 1. Comparison of two-chamber drum kiln and conventional
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(Fig.8).

Fig.8 New rooster (Plate width 70, 60, 60, 50mm).

2.2

AL LR RFFHAS GHE 420 mmX 40 mm £5), A
XA B GHE RIS mXEE30m X2m 5, EWY
YUF7 (SHE 420 mmX 5-7 mnX 8 mm), ~&4 (GHE 420
mX5-7 mm X7 mm) FFAV, {HALEIEEL 30~60 kg &

Earth kiln for Oak wood
Time to reach Temp Time of Source Char Charcoal
Type . . Smoke
max temp Difference cooling wood recovered pH
Two-chamber o o
) 5h/1000°C <50°C 2-12h 90 kg (*) 18kg 82-89 None
drum Ikiln
Conventional
) 24-48h/650°C >150°C 24-43h ~1000 kg ~200 kg 6.8-7.6 Leave little
Earth kiln

Table 2. Electric resistivity of bamboo and Oak chars

(*) Source wood consists of 30 kg of fuel wood and 60 kg of

carbonizing wood.

Material \Temp. 400°C 500°C 600°C | 700°C 800°C 900°C | 1000°C
Moso bamboo o 500 1. 8 0.5 0. 02 0. 02 0. 02
Madake bamboo 0 680 2.2 0.6 0. 03 0. 03 0. 03
Oals 0 1400 6.0 2.9 0. 07 0. 02 0. 01
(Unit; 10° Q/cm)
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Fig.9 Wood carbonization temperature characteristics
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Fig.10 Bamboo carbonization temperature characteristics
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Fig.11 Installation of charcoal kilns photo

3.2 BERM

AR A RN ERAA RS SRR e & L TR 31
FREBETHD 2 EDMEE END. —fRTRROBES RS
FETREBRENRNTIEE A2 5080, AleloERCH I
EEOFBIRE Ch-o7. 3725 Table 2 1R X 31T,

WEHRRL % 400°CTIEIANERTH A3, 500°CHHERE 40,

700°CLL ETRIERIZ /o7, 20 & 5 inEEEom F, &
IR L > CIRFBEmORBINRER{L, T/ bEEE
FAE DR T Lz7=d & B 2 B b9,

3.3 RAWIBE & pHIE:

SRIT MR AR L CHIEaE %7 L, 800°CLL E@iRR
LT VB Uik a7T0, 600°CE 850°CHF e I X
T R A AR T 3RS TS JTISK1474(1991) #ERUZ &9 pH )
Ex L=, A4 RITpH6. 8 & pHS. 5 T XFF 13 pHe. 7 &
pH8. 3 iR L. R THRALESNI-ARRIEIA U o Ldp KOl
KR SN T A UERRd. ERfde LThH Y
¥ LREERCERE O PRI & LT T0A Y. Sl
RIBEE ZEDPRDIEEZEY T 150°CUUEH BT72DIT pH6 735
PH7. 5 FREECH ) SEIIE S &3 8 5. A UHiREED
50°CLATF G0 pHs. 2 LU E L @ Th 5.

4, =R

T T NECEEER U TSR NS A U, Tt
RORPEEED @O0 A BREA 1000°CLLED R FALEE
AR TH D, milmdBERRIY, HRRIZESID & 9720k
HHORS, #E, BREEMHDW | Fua iRy, —
MR 22V WRER AT 5. IEERESERDZE & LTOA
R VIR 72 T DI LK BE DR B D C & 7\ GRS T
&, FORREED T A A ZAPREIOFERS, BRI L
DR L HEORRRAOKRR L 0D, - #ERETO
WEFE O FOREEECRRTY & L CORRRIEDEE

& LTRIROAEOEECERCE 5. ZhAFRICE

DL DTELESHNEE BITFIMES R E V&b,

Vol36, No.3

_85_

ZDOEBROT-DIZNT L, ALC, €7 Iv 77707y

R, RESOEREA 2R L Qe iV v R E T L

BFIhET, BMRAEERER, BN, D O~TREPSATRR U

BN L% LT e 720 e R TR B et O S,
LGSR O LE T

SE
(1) FAER, FR(1990) , 29, 40, 120, 133, 194-200,
328, 316, A&, FURGL

AIRER, ZEER, MEnbiE2ZoERb, %5 RIE
SRR 2 —4£(2007), 85-91, JZFL.
ARTERE, RT LEFIHOMSREEE %, AER{Es
554-1(2007) , 1-6.

5 .

2

3)

http://iwasaki-sumiyaki. com/index. htm

http://iwasaki-sumiyaki. com/eindex. htm
BHESER BHE, K - ARERRO FREEL (2007)
116-117, Bllfdy, HITL
(6) JISR 3311, EFIvy TyA5— T30y b
(1991) , HAHUEHE.
(6) D. W. KELLY:CHARCOAL AND CHARCOAL BURNIBG,
Shire Album(1988) , 5-8, Buckinghamshire.
BHEYER, JWERMERRIET 2 (2007), 3341,
HRETRRER, B
FEAES, MgA, BRIE, —ono—RiEEfem
(2001) , (RAERE,
FEAREEEE, ST FoRR -MTIRAEE (2004)
8-9, BASHEDHC, FAL
SIABHEEENE b R RRE LU VROA(2004) |
122-123, AFITEEHRIE BT
FATESENS, AHE- 5CHESE(1999), 73-75, (D)
BilfaR b, BEA
PR =, AHEEBYCR, HTERESE, itk - MTERED
FIUFRFH(1999) |, 5, AlfRtL, HA
G, BITE Al BEXEEE, Tk - MEEROE
DA LIT(2004) , BlRE, FE
BHIE], SIREE, REAAE RO B ~ORE
RERTDOWT, BRI CERF RS s (58
11 5(2004) , 1-8, R2F.
EIRER, BERE], SR AT 44 34— K20,
TR R B S ASThaEEss 9 5(2003) , 2
F, 7-23, BF.
WWEIIR, RODHIC(2003) , 60-67,
(U7) WL, AIES, TEMEBGETARSE 2 iR (1996), 108-153,
RFICEm, O

@

@

(8

g

T

©

Nasd

(10)

v

(12)

(13)

(14)

(15)

(16) BOCHHTEA,

KT A F—




