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Sadakichi Krsmivoro: Studies on Charcoal Making. (The 3rd Report)
Studies on the refining in chacoal making in Japan.
—especially on the relation between electric resistance

and refining degree of charcoal.—
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Fig. 3. Carbonization temperature in black charcoal kiln.
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vii fTTESRTFERT 2T &, vili BklLARVwT &,
ix WfLEVTE,

DLEOFEHBAALRIFC X DTRE 2, Thbb, LT ERR, #RO 2wk
BARKE LD, BRI G 6 X B AR SNV, /e, D EDFHEHD kA
IR WA THLE LIS SN2 UE L B D (Bl @, LU T8, H%L, S0iRudd), il
W EERIT & S X PIE LS R WIETT b & 2 (B 2 (X MEE , 250580, 3y, Bk DR SR,
Z T TLLEOFRYER & ALt S & Pl & 03]3517‘?:72%%'9"114:(&’9125@& 51Tk %,

Thbbd, MRCRMTOREYE 12 055, MIICBERT23E7 (205 H 21+,
=), AL DO IRITBIR T 28K 7 (2D 5B ik +—), FbficBRT 23K 11 (2095 %
1/ +—) THBUCBITRT 2 T b K E W,

e, MRTIEMITAEEEID S5 B, MFHCBRT 2%Hke (zD5BH 21 +—) KILD
FURICBIR LR T, FBCBIRT 27 (2D 5H21F+—) &hb, RILIKMEERT W
s b A E

IH I kile sy Al BINRWIRBRTHE LSS s ddis, B. idEvigs
BRIT L & 7 { TRIEMHTIZBISE SR I WEEE & 1T AU, T EAIESEE 12 5 B A
KT 2HHER8 (2055 213+—), BitlgT 226 (205 b 2 [Z¥AHEERY B
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Table 1. Relation between classification elements of charcoal qualities
and species and carbonization condition etc.

B @ fo| B b igg%&iﬁ,‘ UPRE w %
BB N * i o * | EEMoRs AR
" N T * N T | mHEoEELE LR
111 + + + + - C
v — — -+ — -+
v + + + —+ + + OBRbY
vi —+ — + — + — BEfRizL
vid _ _ N N _ b, NS B
vii - + + + — | B X ORBROR
ix — + +— + - IERIRIC 31T B KA
* - + - + - Ao
xi —+ - + - +
xii T+ = =+ - +
7t 2 | r@ | rolue | s@ | s [Omrr-otery
< S . N * - ol - i E
ii — + + + -
iii — + +— + —
iv —+ + - + -
v + + - +— +
vi + -+ + + -
vii + + + + -
viii +— - + - +
ix + I e A
# o] o ro | 7 e o | s | m E

%), Thbb, ALBT2EENANEV, ZRBIIBT2EEDS L, e LEE T34
FARTNTHRICERT 2E8ETH 2, 2RO RRITHE  BER 2 ORI AR
FRERRIC & D A LRSS,

MRT, AIKIBET 2285137 (2095H1ix+—), BlET 29533, 72, xILD
SURICIRT 2331 & A SRRV IZERIC X D FIELSSND, 7, HEcET 2%
FED S bSO L L 2 IR MEED 1 WEICH E S, PREESERE BT 2 WK IRT
&, MEAIR 272 3BBRTT &2 & (P LISB N2 WETH 2,

Thibb, D EORRERRSTIUE, FBARRD MPIIC RIS TR 1 ROE Y, AR
TIRIIEE, FRUE, RFESARE 11 WRIOEL, RO MEHERYEE 12 05 2% T
BT 2, 205 LT L b AR ERCZME LR WERIZ 43K, Thabb, i, &K
A%, KN, FHED 4B TH 2, PIRTIR IS DHFEHE M T Bk % <,
Bz &, WEOKES DRIRFEEARLKE (, FRELE, FRHELREN, Liehso
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TSI b 5 A MO DI AN AT AL T 2%, Bl RO C R TS 31
WEENSERH THATD D LH52 BT,
ST L HRASAURD L ETIC BT THARIE T W T HOT, RO D 5 BTBYICHET 2.

Ha L D iE 2wy, 205 Bilink Wy 2 WARIIRTEHOM b fIEED 1 2Rl &5, B
BBIEFSTH BUNC AR 208, BN Rbs LTI L b AlEebTwv 2,
2. BURICHT DREEEHE

AR BB AR INT EER E D B WY 20y, ERGIZ A5 720 ICHEREY 3R
0 24 45 2 )7 1IF B B A ARSIE A BRS ZE U B EAT AR T I 1 2B ic DO W TEBR L
720 W H ARRTIN H 85 & B @R 2 THY 18 DT & FBDOIIRZETH S

CDETHBE FoMcAToreMty, Thibb, FBREN 20 15 50 b D &, bz Th

BoaThbb, FHHIF 0 O 3D L DIKERT 1TV, TORKICOERITEHARL, 4y
2HEDI Y ORI T M, Fd T DRBRDBALRIULH 3 FITR L7z,

IEHBRIGRDIBY 17072,

TEE VT il CAR A T 2 ) Lk 0 s L 72, PRTEIEARRA R 2 )
L, $EBEE~vFr—, v~—F—2hnl 2—5—Ck0ilELk. BRI L AT
FHHC L, 2BICEDRMEENET 7 ARTHIEL, ZoHKn 2 Ll (fH2cm)  OBKIDHL

T 100 kglem® DEZ M 2 22T ERRIT & 0l Lice  PUEMBE X —CIIITHFE L 7aikt
¥ 7 a A7~ HiERBIc TR LB R Y — e e, = 2w Bt R EH Lz,

23R IHROMEEEY B+ 5 REOMER

Table. 2. Charcoal qualities of differencial refining.

~_#w&ml = > 5 7 >
‘ —. i %
BN A | B A | B |
b B 10.5 7.5 | 8.0 4.0 | A. FRFES
- - 0.52  0.45  o0.60 0.45 DHO
e 2 B | 8059 7824 7853 8017 B. BT
el A 11.5] oo 8.5 | 243.0 | AL )
HEME kg/cm? | 620 310 620 150
C 93.44 83.53, 93.18 , 85.59
H 0.87  3.70  0.88  1.43
Wil oo 3.43  11.31  4.23  11.34
g’i 'm | 220 146 171 L6t
|

fE RO 3 RITY HEIC X B RICIRIGCR L.
Fizbb, ’ ’ :

A FEBRFE S5 D b O OfEBHRIRH] 2 IREfH] 15 43 18 I H &
B. TR KSDLDD 7 0 M Fig. 18. Yamagata daily-klin..
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Table 3. Carbonization by Yamagata daily-kiln.

=S Van A B fii %
I H 794.3 | 884.0 A. FERFSS
;Z%luﬂi x % & 93.0 112.9 B. BHURH
| B R’ & 3.8 4.1 )
kg ! B 891.1 1001.0 RRIRE P RR
ot %= % 12.2 13.2 FBRHH
B B E B 890 530 W24 2 A10H~2 A12H
B’ oM o R 45457 4547 ¥ P
notE B % | 2W4ss 34053 LR BRI ALY 58
RpFTEM | Bk 1t 187357 187 00 7
= B 2ni5r | 0
H 73 307 | 297
= 24 7 507 227 240
I e oS

BEREMILRCdIC 20 %%[A& 30 R, KREECEBR L, EBRFNAD LTNERCHES S
D2 2 %#F T, PRIATHOEAOEETMm2~+34, EMs5~64, X, 3554, ~
5~ OB A Lice HRWCHR LTI RREME 7272,

RS A 2R 16 4 B SR E Lo

PR E U 2R 30 43 Th ke LIcA > CBORE S BIMHAIC X b, BRRROKE
T o

SERRFTILLET 2 IR U eas, WiEsE =5 2, 77 & bITHi T £5ITiT o7 b O i Akl
DYLDITHLFL L E L EDF3 ~ 4 BT Lz, ZFROTIEEFAE S D b DI, KRD L ©
IO AELCEDIEZ 0.07~0.15 ITiE L 72,

FHBITHHORBEDIEC L 28 L3O b s Dk, BRItk =75, 77 & LickE
WOBREICL VELWREL £ Lk, ThAbD, 25 7 TRIFEL £HTiToR2 01k 11.50
THBIThhb & FREFHD b DIZIWERTET B Dke Z 77 7 TRFTHE £HITITOR b D
1z 8.5Q TH27ens, KD L DL 243.0Q TH D7z,

PUERRBE RSB D b DI, AHTHO L DIt LE#E L CREGAE {, F03]3310~470
kg/em?® 1T Lz TEEEMMTOKUNT =7 5, 7' & b ICHHBITESO b O ARl b ekt
LIREGTHRIZAKE L, KESIUBESARILVE L, KEZRPREWHNED S,

LI EOFHNT L b '27)&’ FVTERFHOMEIC L b, AURDYEITZFL (BILT 2 2 &34l
L7z, L7eds D THREBED FIEZ I & e ITO U R Y FlE T2 L BZWiSsns,

RUEDHETAK N, Thbbh, BUBOREET L ) Rh 2 &1 pbicBE T 2 RGO
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W, ikR%Y%@XﬂﬁWEi%MﬁﬁAKIOT%mﬁiﬂ% Thbb, Kok
BN 2 S AILFBALING L 0T, HICEE 22 DT, AROWTF KT 28k, 650
L ZOARKIC 2 SALIBILADRREE, Thbb, HHOBREXSHIc L T LERD
%, Thbb, [(—EABMORIE, [N—HFHORE T R UEARRO IO B WHET 2
%,
Tek 2FH 2K T a7 7 & T R IR T 20, FBIORE, Thb D, SUBIORIEL Ric
L 7elis s AT 12 20 2 7 5 DAHFD L 7.5 TH 245, 7 F OISO OO
W 8.0 TP %, L7t D THIBMDFE L H e FIC 2 F 7 & 7 F DARLRDOMPER LT %
FRHTIZ 77227 7 X DIV E WS 2 Lickh ) —ROHECR T 2, Thbb, RROMUEED
BRI |k £ DHAELDOFRE X R L, % O i —BIDARIC O VY KT 2 b0 TARB N
EaS5HV, FHORMAILTIE 700°C HEETARDIEITREL ( Br 5D T, BULHO S
ST 208RD 5. L LEBBARREE 2 bILIR, ZDARRITIZ bALFELED
FREE, Thbb, HBOMELHCHET 22 L RMETR AV, BHASHAHI LR ET
IMETH D, T THHED I HFOM D ARRDERHDSESLIDFIE T X b oL
TLZEERINL, 52 6N7eRpDEMIMD X MBI PIE T 2 RERE R 23k L
72o THHARLIHFITH 2, THUCOVTIREILT 2,
3. BEREERER

KU b — M AR & [ & Al LT 2 i & £ DML OISEIETR & b 55T
LiE, TCic 1917 4= Debye & Scherrer ic k2 X #° 1 X 2B LSES { DWFZEHIC &
SOTHHIL, WD Riley 2EOHE L FD 1DOCTH 2, LemioT, KEDEZEEN: 4L
AWCIZAEROBIEBLE L JEB AT T2TH A5 %52 Hh s, R R Wallace®™|c
g, TROBKEEE COREZEREAET, WhbW5, 7 BT LEZbILTY
2. RROEFHES TR (1) Db, #lRRE, Hvid, # 7 2 REC D 3 R\EHHO
IT, FPTiC i 6 T BN, T b, Wit RO KNI B U S,
FTIIC I 2RO R L, 2 ARG P D M —FEOZUGAS A O 8 & &
L, 2R LILEOBLRIRE 23 &35 2 0UE, BREHER 2 D SNEFERPL, Thbb,
BAL GO FEER LR L T2 DMWO  Amorphous DIA-DIEERIECERT 22 &ick
o Fie, FRMCDEEZRALBIR L BIIITE OBER Y XD & {HhTWw 3,
(A& 5 DIEARHE 6 FTFIROMmAsek 34, 29 25 VY P 28T 5
BbhVv, TNHL,ZD 7Y A7 VY ZIART- & T R, 2 DMBE VS DTS
SETTASSEI 2 AR T, S RN S0 & 0 i 2HIRE 48T 2 LI 3. oDk 5 1
W DOHESE D ZER A2 AT S FmIRES D SEFNUEEWIE E, FAETOfiE K E v,
Riley &0 (1) W90 65 24U, RILTESTIC A3 IC Liehiv, 2V 2502
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BAREL, Mo Amorphous OFIMIIELT 2 L2 b, LehsoT, BRELMEZR
TEDHEATICRE N, BRI T 2 242 BIND, T T THBE P LN R AR OIE b

(1) B L 220 279 pOEELZFOMDD Amorphous OISO LY T 2
OTHR & LTRSS & 0 RREE LUTic 2 2 L e BB,

%72, Davis & L 08 AuvilV |3 7 A 3 — 7 ADTEGHELE Z O RATHIFSS & AP BT
DT EEERL A, HITWEOERFBID AR, av 7, JBHG, AREE7 v 2T L7
VFBHR, Ty~ ey FERRLL, ZHEORERROELESEWEL, $e—F
2SO SR IS Lic & T 5 MBIC/MIEHI3a55 -1 & &L & OIIC XL
BIRAD 2 T &k Lic, i, AMICIRR, 12, B B Lichs, RBCTsmuBiiRerL,
Ui BB AT Bt
R BTSSR R LT, SEATTREED B HLBRE LHE 2 bBOT, bl
DK b LIRS TR AT LIS 2 bILB, e, LI
Yebs LTS~ 7 5 4 +C ZHEx DIBECHSMAE L 75U OB SIS & 007 OIRHERR: &l
USREORL ISt L B MR PEAD R & (A, BURIFEED ki & & bt L (i
BFT B, TOWEI 252 bALEIELAE —SENICE2OTLE 5 L3k~NTW3,

7 & THERSE (TR & BT E OBIR D SRR S LT, 3 FAMOUMEIRL LT
S E DR E I L 72,

W) AMBALIEE & BRI E DB

ERF RO Y CfTo7z,

ik

25 oM (164:4) & —ieZl (Ix2x4em) (TGl L, SZHINERESEC AT v v 25l
PR EMW, 1455 3° C DU TR T A L — BT i LU 5 AT
W L 7okt i T v 7z,

i BEKHEHDME

ERAO LR IR, CHEIEESED D 248, SRR TR 0 L, T
hbh, BHOMLEHEL, TOKIE~A 7n 2 — 5 —CIEHRERRL HHFSE, Wi
CRAESAE L, Bk L % DR A OB R B TR L, S22, 0
VR P T T L2 R KDY (B, ARSHRED) THHAN L7e CESHEDI% EL
DD o

i R X O O

PRI ARGHI W L, P2 il 3 2 1) L7z,

SRR A5 4 TR Leht, BEHUE 600° C & 700° C X Dic#l 3 LW 3o
b7z, FHETIE 800° C DI b DT 2340 A /D7, ML 800°C 2 TIREL
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Table 4. Carbonization temperature and electric resistance, volume weight and hardness.

B’ 1 B BREHI BEEHI x B R s B fid S
°C o o}

400 552 106 2940 % 106 0.51 <1.0 ESEI
500 5.7X 105 41X 105 0.52 1.0 ITEMAETT X o flE
600 0.23x 10¢ 19 104 — 3.5 BRI
700 0.133x 10V 65 % 100 — 5.0 e Ny
800 0.015x 10V 7% 100 0.59 8.0 X b flE
900 0.023 % 100 8x 100 0.60 8.0

1,000 0.017 x 10V 5.4% 100 0.57 9.5

1,100 0.012% 100 4.4 100 0.59 9.5

(AT B0 ENLRIRRE A Bl Thbb, ARDHEF IR 600°C & 700°C LDl
L3l 5D, Z4ULHTAL Chaney, Riley #:(1)D%ER & [T H D7k, 800°C
DlEDRi £ DPEEIE 1,000°C L TORMIZA Z AE(LA RV, Thbb, FIRORILEE
13 900°C~1,000°C L:52 6N DDT, FIROMEHIEA «FEAD2 &35 2 5815,
%7, AR EBAZERT TR LB KDt L, 0~k e Rk R HChTRt (BRAUARSRATH
) CEHIML BRI & R Lz & 2 A5 19 Mo b, Whiiuz AL, BESHEitic &
b RO TR 7 BHET 2 I R KW & 2

R ,oej N HHCACTHD 22 T LA biLle, BAREHTHK
e AN\ LumasRA DRERKADLO W FAE T ICUE Tk & b IChE
2 TREDMFTHED = & * IR & L TR
o CZLw2s, BROHMHEI AL T,
o IR AHEED 2 iT, WHHHRE LTRSS
e %o HERUEL T ORI EABDRIG LT DT &

M W 60 o0 B0 [0 110
R dg C

%19 K ESEHLRRE

itz ZHICDOWTIHERT 2,
BACIZIBEED B & 2 S 43, MR D

Fig. Electric resitance and Bk E b2 6N 2D T, RICRLBIEHT & BR
Carbonization temperature LD B IC D KD H D %_m Y450,

(@) BALIEEREREIRA N & TESHT & DBIfR

SR
PR

By 377, FV, ~NYFYRIZOAEIEERC, BHEIBEOSALRIFTRILL, FRs
600° C i L7eipic ik, —sEmeflt], $72bb 048, 30 45, 90 43, 120 2 DIREELRFFL
SALZRFEL, AT R LTS, HEBHRL, T DXL Wi LU 7 AW THF
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W Lkt & L.
i ERISOWE
LRADOMERFE (1) EIBICiTOoRk. Thbb, BHEEHE L UHESENGT
(e, ARLKHHED) T X b3l L7z,

i T X B AESHTD B LDIE

AP E DO M EBIBEZIT Leb D (b) &, THERC/KEZ AT > & — 2 — i1z 200 FELEL

LRI E ARG AAEER 8 ~12 % & Lk (a) T2 24 2 WEKHP e (D O
i D e L7z,

SRR

KBHFTAULHT 5 KITOR Lz, WAL BALIEINIT X D BRAPUIULIEE L < 8BS T &l
ANz, Fie, BT L OTHLRKIDUIIE R 243, —HICKRILFHIREL, R ictw, &
SEDUNZIE D Ulce 7 BRIFRINOZE LI Liee  BALIID KDOREIZIN S AricBbiL

723, TDILER 54%~92% THRALMEMIDRE W b DIT EZE03K & vas, BRI OTRMIT
BLETHHZIZLAE RV EBNE L,

WEHEDER, ThbOL, WA LFHEGET ORI O ML & < W5 0 5303 P
bibiLzens, TOZELOMIEIEET G. @) LMUELMH—MMERLR, Thabb, ZFIL
BT L L7z,

YL

ERUERRT L D, SALDRREE L FHET 2 I ERTEER B.() MU, WG TERT
DD T ENDT, KBTS T 2T B ZETTId 10~50 XICiET 235 % 4 L etz O
sl , T EA E3TE R D TR, KT CIREMIERT L D IEkEE
INEWTRBIT, KT T 2580 & DRRBED KA TIZHBIET 2 Il L v, SALREEHEIc
L VBEKEIUIF L CRAEDTL 58, %K
LT XSO BT B 5 L4 2 bILS ‘ o=
DTHAD LT H2 6D, LiehD \ =

NYTFIURT
WL P - LX) 7] Sifa ) A X D]
T, RACSEBRICIZAALIREED B3k L 72 it 6% .
’iﬁnx!iz‘.ﬁ\ﬁ%&iaﬂ
-t - ;n .u A0
BAREATH D, SALREEIE% i) R RAOK

JE’EEE%; H?HH(})%L“;{’;\:E l”'JH'J}’:‘Cn L.\-;-Z"”‘

% EHEZBND,

Ko FikicIZints 2 bz, &
T IR 3 Bk, KT N
kBT 2 HEk& i 530 BB AS, WA AN 60°C kxR SRABMOZR

Fig. 20. Electric resistance of charcoal,
Chaney Dt k8 Riley 20 EEG:GE carbonized at 600°C
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FE5X 600° Crosksid % RALFFHIBIFE O BT

Table 5. Electric resistance of charcoal carbonized at 600°C.

a
B @ | sy | BRI BRIEAL | 5 % e | @ %
(I f8f—1daR0 ' :
o ol Q o
% > 0 375.70 590.90 63 (0) 295.00 | ST
” 30 8.98 9.29 97 (0) 10.20 TRl
" 60 4.27 5.19 82 (0 7.40 | e
P 90 3.88 4.76 81 Eo; 4.90 Eggaigfmlf i
" 120 3.88 3.93 98 (0) 6.10 *§E*E+%E?Efﬁﬂg
’ (ORFFETRED
v oy 5 0 324.10 547.90 59 (0) 295.00
" 30 131.90 203.30 64 (0) 119.00 | 2 KZ%
" 60 10.80. 8.70 — W 10.20 | Pl
4 90 11.00 13.10 83 (0) 18.40
” 120 11.10 12.40 89  (0) 14.90
¥ Y 0 11.14 20.67 54 (0) 0
"o 30 119.00 160.00 75 (0) 45.40
" 60 152.00 204.00 75 (0) 39.30
" 90 132.00 171.00 77 (0) 34.70
” 120 26.00 31.00 85 (0) 6.90
AT VR 0 1240.00 1570.00 70 (0) 595.00
" 30 137.00 203.00 68 (0) 84.00
" 60 89.00 115.00 77 (1) 59.00
" % 26.00 32.00 81 (0) 19.00
" 120 15.00 18.00 92 (0) 11.00

2, (RIECREENIINET 2 HEEBRKERFOAR E LCIERIBHASH 2 TLEE L
WwWEHE2 b2, ‘

B L S REEE & DBIRIC OV TR T 275, AREBRT W 55T i D7l b BFRIC X O
THUE WIS ST HEE T 2 o385 RIFTIC X D AL2EA& 5 & ST T 2 O T, Bk S AL W
ik, Lnb DML ADL720THLH 5, L Lints b\ LD b INEEIIC & 08
KBRS L, 120 Safbfzicid L e L, %OD%u;& TLAEENRR L RD LD
bz,

DA EDSERRIC & b Rk 0 AR SHS I O FERUL KR D LICHALDRIEZ R L2 &
H2biLd, Fre, —CHHNR—EETRILEREETILE CLEOERTIEARL LD 1
5%, WU CHFRCBEtR R CIBIEN]—DSALDRIEL N LIFD EH 2 b D,

(3 AL L ASHLO BIR

ARBRDPEE VT SAA DRI T & 0 L HEET 20T, #ifl & KIEPLOBERIc O KR L
7,

ikt

ﬁﬂm?ﬁv?,%s,?UAfﬁ:¥,7§#fy,ﬁ7&N,vﬁff,%»z&v;



WRER GE3H) bAEARORRCEET 207 (74) e
eV, F~nT IR, BT, ¥V, 2F 5, 4 Fvr=F0 13 HEFEER G.0) &
Blo—-w8 (1x2x4cm) gL, BESREZFEITAT v 28r rv b ZHv
3°C/Imin D B{LHIE CHAE L, 600°C (it Lictklx 1 MHNILE L7e, SEEBIELHRM T
CfFOre, %72, FEEIC LT 700° C, 800° C T« 1 IR L b fekigs L 72tk b0 ¢ D7z,

i BRI

BRI TOMNEERTE (@), 2)) DEBRGUNT & D, SALDFREE & L T 2 72 T kX

HOBMGHIH GRITARSHEGD) THHTH L T EAWIS MR DIDT, TOFFEEHHT
I Y KB BRARSL £ 15 L 72

SRR UL

EhE ALY 6 TITR L7z,

e B H B K E#M -
Table 6. Species and electric resistance. : 7"v Y
= S e % - mJQM:y"
| ® & #® # o “
i} fifl e 5 e TR RN e (<
;ﬂuﬁmcoo C| B  700°C| @&  800°C %
¢ (#%m (F&%0 o
7 o = /:3.7><1oJ (3):31><101 (1) ;
e s 7.6%108 (3) | 6.0% 101 (1) 1.1% 101 (1) i .
. |
v g H=F | 1.3x108 (3) | 3.7x 10t (1) | 1.2x 10t (1) 10
7 v % + ¥ | 1.4x103 (3) | 2.3x 101 (1) | 1.4x 10! (1) A%Z@
¥ v ov S| 12x10t (4) | 2.5%102 (2) \ 1.3% 10! (1) " ¢
Y w7 | 1.4x108 (3) | 2.7x 101 (1) . 3.6X 10 (1)
B A XY " 0.5x 103 (2) | 3.8x10! (1) ‘ 1.9x 10t (1)
% v ' 5.5% 108 (3) | 3.8x 10! (1) l 1.0x 101 (1) & o i P
Ty ¥ | 0.9x100 (2) | 3.6x10 (1) | 1.3x101 (1) RofW R
v 7 5 ’ 1.5%103 (3) | 3.1x10t (1)  1.2x10! (1)
ES Y | 2.8x103 (3) ) 2.3% 10! (1) | 1.0x 10! (1) HE2L B & ST
=+ Z ’ 5.6x 103 (3) L 1.3x 101 (1) Fig. 21. Species and Electric
4 2% H =5 | 4.9x10t (4) | 5.7x101 (1) L 2.7% 100 (1) resistance of charcoal.
| . - —

BT & b BSROIERED SiLehs, T OEPMMOFEEIZIZ L A E—B L AR 2313
bimiDrz, FrT 700° C LD T RGO EG D Sk b D,

T DE[RITHBIFIT D & 4 MEREZITV, TDHFLE LDk,

Yk

600°C Tl L7aitbhg, AIEIDIMOHEHLiiD 754 700° C 3 L 18 800° C THAL Lizik

FHED BFLCREVENE,  HBIFET & D BRI 2t &2 & & & #itds 10 £l
600° C TR DIRES L —ICE b hvich EH2 6L,
BlziE, v -3, 42 %0 =738 L CRKIRUIIIIR & »was, AU S itic

NI 2HIHEATKR E V2D K2 biLE, T, V0 ANV ESESEIISL I v, Tit
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RENMIL DI EHE2 b2,

700° C & L UF 800° C TrAbd 2 iARHE AR DONNTIE & A ERE RAEHBOSNEL A

2T, TOREDERICAD &L b 2 ORMIESDERITHD & F, Boftcd T
DI L BD27DTHH S B2 605,

@ BRI L KERHEDOBR

WIFL (3) Dilh b HALWISEIID BRI IIEARRED B ‘\f@fH‘T ForE LSS L Ol
BB D 2 C L FER LT,

T ORBPHTINAT 22 BlicBB L L TR L, iR 2 bic, SifRoERE 3L
&%z, =277 (204EE) D& THDM D OERYITOX,

10" i B
e HkHz =2 5 (# 20 4E4) #1%10x20x30 mm
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(BHBS - Bk, 71, 29°(1950) XD HBR R B OK W
{gX) (after Takahashi) Fig. 23. Experimental apparatus.
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FAUEET 7, 8, 9, 10 Kk L OME 25, 26 KICIR L7eas, BICARM AL T OREZ L, Ik
HeH, FRUTNLA 2 45 27, 28 BT Lz,

RROIVFICIE L 87 % PHLAIE LB
IR USRS T2 Tab. 7. Carbonizatation condition and electric resistance.
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DAL THRALL, GEUBHHE) | B b 3l BE | R fb i BE | Bk fb #E &2 €zt )

(1430 0) (mmg It it

000 ;|| OC < B%

7007 C ieig L7e hese L(S) 3 700 o T 4 e )

ftExvuLlze S ##F 2 (9) 3 700 0 5.0x 102 (2)
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. oS

i, L DERAILLD 4 (S) 3 700 0 5.2x 102 (2)

HEEIE 2 R Liehs, I b 3 700 0 4.5% 102 (2)

o , 5 (K) 3 700 3 1.2X 102 (2)
00°Clciz L7z, %
00CieigLrett, = 6 (K) 3 700 3 18X 10°1(— 1)
DIREETHAL - #HE L 7 (K) 3 700 3 4.2X1071(—1)

b o . 8 (K) 3 700 3 4.5%10"1(—1)

AR 7 DR
7o Kitkha = oo ftkifgiie - i 5 200 5 5.6 100 (1)
e X b 5003 9 (S) 1 700 0 8.0x 101 (1)

o et PR o # 1 700 0 8.0x 10 (1)
2%, MO IR 0 (S) 3 600 0 7.0% 106 (6)
Hiy—1 R L7, 11 (S) 3 600 0 5.5X 106 (6)

%72 .1°C/lmin T4 iz ¥ 3 600 0 6.3%X 106 (6)
12 (K) 3 600 3 4.6% 108 (3)
b, 700°C T L7z 13 (K) 3 600 51 4% | 6.5% 10t (4)
v b= 3 600 3.5x10% (4)
WA Hul: L7e S 4 4 (S) 3 500 0 o
#OGREEES 9) & 15 (S) 3 500 0 o
oy S B 3 500 0 ©
8°Clmin CkIC ¢ 16 (K) 3 500 3 1.5% 107 (7)
L7z Skt Gl 17 (K) 3 500 3 1,0% 107 (7)
3 £ . 7
1~ £ v 2 ° o0 S Rkl
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Table. 8. Condition of carbonization and hardness.

- ‘oot & # i i3 s %
RACEHE PRACTRIE RACHEEe = e
Gz | G ® | osp | R OE W
°C R[] .
I~4 3 700 0 18 5 EEEORIREEE T
5~8 A 3 700 3 20 5 —
9 1 700 0 19 6 ; '
10~11 ¥ 3 600 0 15 2
12 3 600 3 17 2
13 3 600 5143 17 2 ;
14~15 ¥ 15 3 500 ORg{H] 13 <10 ‘
16~17 iF 5 3 500 3 14 ‘ 1 |
. . BOEE LA 25 M, 8 ok Lieild 3
@
PR e U0 °C/1min DUHLIIETHAL L 700°C (T

L7zeicsdb bl L b D b, [RIREET
B kR Lie b D b, £ 7,1°C/lmin T
wAb L, 700°C i LekemibZ ik L7e

) w7 SR WAL L K 19, BETETR 5 T
e
u HOte. 600°C THUL L7z b DESALD
vowome W w e BT Db b, 1B & A BRI
HO5® TR L BLIREE o )
Fig. 25. Hardness and carbonization i 156~17, A2 TH D7z, 500°CT
temperature. YL L7z b DI b7 ke L7e K ki

RRMENE L DM EIR LAy, S Ebkhe bl U 2 22803300 by, 3 13~14,
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TR AT 26 B, #4793 Uil ) — T AL EEASEI WL, & 72, SRILRbiTRE
MAsRWE, REEHRIDITAL, KHE L OHREEHRILMD Lice BEERILEERE
TR 2 M2 b, SHALREBEIENIT & b 2 OBERICHES LT 2§ 2 M ATHAD S L7,
3°C/Imin ORALMPET 700° C i Lielipdb il Uiz SRS RERFHRITH 91 %
TH 20, 700°C THAL EREHE L7 KiUkHa 4 92.5% Itk Lz, 7 1°C/Imin DALkl
HETHALL, 700°CiciE L 7ehedb & il U7e SitkHE 2B A RI1EH 91% T 3°C/lmin o
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o Fig. 26. Condition of carbonization and
Yt Lz, composition of charcoal.
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Table 9. Condition of carbonization and Composition of charcoal.
ol S =2 Io:d 1t S # 7K f7d 2] #H )2 %
GRUEIN ) | (RALMEE | R{LREE | BR{bRkEE S
_ (L) | & = | (% 1) c H ° K _#
°C CI i |
1 (S) 3 700 ] 90.68 2.11 4.90 2.31
2 (S) 3 700 0] 92.33 2.26 4.05 1.38
3 (S) 3 700 0 90.72 2.42 4.71 2.16
4 (S) 3 700 0 90.79 1.85 5.08 2.29
I # 3 700 (¢} 91.13 | 2.16 4.69 2.04
5 (K) 3 700 3 92.26 1.47 4.22 2.06
6 (K) 3 700 3 93.29 1.31 3. 2.08
7 (K) 3 700 3 92.52 1.44 4.35 1.70
8 (K) 3 700 3 92.94 1.71 3.57 1.80
k2 # 3 700 3 92.75 1.48 3.87 1.91
9 (S) 1 700 0 91.38 1.87 4.77 1.99
g ¥ 1 700 o] 91.38 1.87 4.77 1.99
10 (S) 3 600 0] 89.38 2.49 6.27 1.87
11 (S) 3 600 6] 90.32 2.60 5.27 1.82
i ) 3 600 0 89.85 2.55 5.77 1.85
12 (K) 3 600 3 92.13 1.93 4.10 1.85
13 (K) 3 600 5145 91.80 2.30 4.83 1.08
JE e 3 600 91.97 2.12 4.47 1.47
14 (S) 3 500 0 85.22 3.39 10.00 1.40
15 (S) 3 500 0 85.68 3.34 9.20 1.79
A 1 3 500 0 85.45 3.37 9.60 1.60
16 (K) 3 500 3 90.35 2.88 5.33 1.45
17 (K) 3 500 3 90.60 2.99 4.47 1.95
A = 3 500 3 90.48 2.94 4.90 1.70
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Fig. 27. Condition of carbonization and carbonizability.

1. Sample, water contained.
2. Sample, water no contained.
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Fig. 28. Volume weight and

carbonization temp.

Table 10. Temperature in charcoal and kiln during carbonization.

2 BICPED T Liee RALIMBEIAN 253 2 2

DBACREFLREI 232 T2 &

Pl e kM & M memE | smeme |
(e | RIGIE [ RIGEE [ KR S oo .
(1 43fHD) (& &) (B TH) Cc C c
°C °C S
1 (S) 3 700 0 700 691 9 -
2 (S) 3 700 ¢} 700 689 11
3 (%) 3 700 0 700 695 5
4 (S) 3 ’ 700 0 700 686 14
E H 3 700 0 700 690.2 9.8
5 (K) 3 700 3 700 699 1
6 (K) 3 700 3 700 699 i
7 (K) 3 700 3 700 699 1
8 (K) 3 700 3 700 699 1
2 B 3 700 3 700 699 1
9 (S) 1 700 0 700 690 10
¥ # 1 700 0 700 690 10
10 (S) 3 600 0 600 589 11
11 (S) 3 600 0 600 598 2
hva A 3 600 6] 600 592.3 7.7
12 (K) 3 600 3 600 592 8
43  (K) 3 600 5143 600 595 5
Ay # 3 600 600 593.5 6.5
14 (S) 3 500 0 500 486 14
15 (S) 3 500 0 500 488 12
E # 3 500 0 500 487 13
16 (K) 3 500 3 500 491 9
17 (K) 3 500 3 500 489 11
£ 1 3 500 3 500 490 10
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ABBAEAD — B 45 29 BUCR L 7ens, 1 IR AM OB RIFE L b fnst, 300°C
FHEL D #5 < B oMl s %, 350°C 22 & b FOBEMATES < 7 b, TRiBET 31 550
PSR LR 510K DI b 1< 72 D72,

Thbb, 500°C O S iy 18°C Kath 44y 10°C

600° C ” 7 7.7°C ” 7 6.5°C
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Fig. 29. Change of temperature in Fig. 30. Electric resistance and
sample during carbonization. carbon content.
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Chh b FRETTHRIZNAT 2,

WELIZSALEIC IR T 24, SALIICIZIZ A EBRLAVWE B2 ONLS, ThADD,
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WABSHEIUEE L QL L, REEARIHTNT 2,

FiF, 25 30 Ol b WKHEHT & SR ATTE & DBIRIE N -—AALRIFIT W TR TTHIBITR
MM I DY, SALSRIZTICT 2 LB ZUBNNBER Y+ 2 2 B2 bLd, £, Rk
HEE 500°C Z» L U8 €00°C TlEAKRD AIFDIREEZEATK & { —ED 3 X 155w, 700°C T
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7 2 SR E D PrE 28 . (T 5 b bR O 2R 1T k2 b Db, {LBENEEL (FEH-THE
DEIL) 1T kB b E Lkwas, it (1) Riley o X gl L 20L& AL,
Heds T00°C PFIic s L WIE OB D 2 T L 3HE L5,
Z 2T, B —Fik & T AUE, TEREPUR M TEOR LIS W ELED 0 72
¥, Thbb, HMARHORE RIS 2 ENZOERTYSNICRDIEESZL LN,
BAUNBIT & b AL A U e, BEHEHUR LB BURIC 2 D2 LRICHIS L CTAAEC & D
500°~700°C DIic W TR ZHLT 2 M550 5L 3,

511 R IRREAR LIERE, WEOBR 1.

Table 11. Relation between carbon content and degrees of fefining, hardness.

woeE s | R B | Basmg | RESEL | RME W O
I ~4 g | 700°C  SEE 4.5%102 | 91.13 | 2 5
5~8 7 | 700°C K 5.6x101 92.75 ' 1 5
10~11 7 | 600°C S 7 6.3x106 | 89.85 6 2
12~13 7 | 600°C K 7 3.5x 104 | 91.97 4 2
4~15 7 | 500°C S 7 o ! 85.45 9 <
16 ~17 # ' 500°C K 7# 13. % 107 90.48 7 ‘ 1
2 4578, 9 KX 0K
Fo by Alsgm Ao
H12E  FEAERLE BEOME 2. Rk, peREHRLL
Table 12. Relation between carbon content and degrees RREEE WEEDBEIRY

of refining, hardness.
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ROFME NI, Th
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HEEDOHIBER L r=—0.846 TH h, KERHEELMEORIZ r=0.085 THOk, i
KHES I, FIEE= 4 LT v=0.8114 TH 206, LEGAREIHIEZEOINICE, 20
EREIIC LAUZI S BB RASD B L2 D0 E70, REATRLUEDNICIE, ©OXR
TIREERE RO L0272, : .

it ATOKYES %, HHEE4 & iuE  y=0.8114

(5) AMYAL L BRI

AMBALPIT 350 2 WKIALDZALE 01D T2 ITK D KB E 1T 072,

B (5 31 B

i Uk

7 X R 3 em DI EE S b om Tl B b D ikt & Lie,

MFHR O @B 2mm, PR24Y 10mm OFLEHG 0.6 mm DT XL, 7w 2 AR

AU BAL P DARF PIFBOIREE 2 ISE IR 2 & 5 i L, SR 0T i< D18 22 2 10mmiii A
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Carbonization of wood

and Electric resistance
(Degrees of refining).
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BTSN D IR W E N, A POIKDIC L2 b D B2 biLD, KHART 2 it
WIRHTIEHA L, 7I<;PJ‘7§§%?$§}J’@"M:BFJ%"5‘Z> LK ER Y, BSROE A CE NI bR L,
DT RIFEARM OIS & b Edic P L h2, TOBILEBLZNETKD T ENEL D LMD
% il & RTETHATASFREZ DA LT & IBOARMAI LR & b 2 625 02 Baih
b B ESHEIMOIERAROF MR Y FOR T2 —Hike LTEX2 AL S EFE2 NS,

®) MTMARROESIT, FEE, FHUE, W

AR OBSHDL, FEEE, FRE, WEXIE L, T, RO D DR ERZ.

T OERIZTESES IO MBI AL L L7che &, F5Bkila (RERARRETHGD) L4
L7eleD 3% & ORERHEDT & FEBR A DPELT & DBIFR L5115 72 01T D72,

iR

WA A D HRIFED I & b7 b D HALTICHRY, —Z (10x20 x40 mm) )i L or
HTAWCTHIEL, Bbic<427rA—2 ~TZORI N Lk,

i B DIE

ERHTOMSE XTI (B.(1) & IMERICIT D%, Thbb, BT LIESETOESR
PP & b e Lz,

i 7E, FEE, WEEONE

BIALER (B) LIERICIT O/, Thabb, TR ARRART 2B L, BHEg~
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H 13 R WERARROBZESEOM

Table 13. Electric resistance and other qualities of market charcoal.

B & B =
R | WO AHE | R |8 OB *1 It L 100] T T i %
| i |— L DHEE
cal'g

e 7 5 ¥ o | 0.89 | 7,500 9.5 | 42.60| 201. | 21.2 1| BRI T

7 ¥ B F | 0.52 7,940 | < 1.0 | 36.10 151. | 23.9 1 B
v vy ¥ 3| 0.67 7,800 | < 1.0 | 291.00 | 2,988. 9.7 R
oy 4| 0.50 @ 7,680 | < 1.0 250.00 | 1,475. | 17.0 1 B A
7 vy ey | 0.61 7,370 | < 1.0 — — — — KBRS
7 & 3 F| 0.51 7,830 | < 1.0 1.46 56. 2.6 1 {fiF)
oz 7| 0.55 7,870 | < 1.0 | 343.00 | 5,889. 5.8 1

r | x = | 0.42 7,520 | < 1.0 — — — —

v '7 % ¥ | 0.54 | 8,210 < 1.0| 0.72 11. 6.6 2

v oWy w ooz | 0.46 | 7,650 | < 1.0 1.58 36. 4.4 1

EpE » Y 5 034 | 7,570 1o oo NN 07 2

volw Rz | 128 | 7,600 19.5 | 0.02 10. 0.2 3

v o la 3 5| 0.64 7,650 11.5 0.20 46. | 0.4 2

” “ v F | 0.47 | 7,670 1.5 0.15 i 29. | 0.5 2
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RENDT LELTLET 3,

1. BREHUHTER LS DR ORREE & 13 nfiTh 2 k3B 2 s hic LTE T L,
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ALDAREIZ g L bk, H2o8BMNTlR AV, B2 PRI k2 REO MBI H\» TRk
TaH, WIRBICETLTREEINZ 6N TIBILE L, Lis LARZD b0 3IT &
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Fig. 33. A. Charcoal refining meter.

Fig. 33. B. Outside view of charcoal refining meter.

#£3BKR C FEROLWKEZH % 33K D EBHiz—- reEREL- b
Fig. 33. C. The view of cover opnened. Fig. 33. D. The view of electrode code joined.

#33 X E ssaRd %38 X F glamsoBil
Fig. 33. E. The view of meter paunel. : Fig. 33. F. The inside of meter panel.
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5 2 DERIFCTON TIEFGIIAER, FBHETLMCINeX 5, BrDyficswTii
BT & B ZAL H KA ITHEE T2 A C R € DIFMAZF THATD Y, Lo bR RN
a1k, W ILERIERIC & 2 I B DR e R e ks, 108 QR s L

3R RESIIGI TESTD 2,

GRS 1L DD D HHLD U0~ 10 % COUPENT 2 1058 L 5 2 H it Qutia &
FGEL, TAVEARBARBEGT GFF 33 B L4451, 2610 2D EEGEET 2720t RDER
¥fio7e.

#33 K H BHESIV2~-F
Fig. 33.»H. The view of electrode and cord.

y 14 3 oy &3 =3 ‘0)‘, Za
Fig. 33. G. Dry cells. . Table 14. Effect of electrode pressure on charcoal.
[ R
B i ‘ E A i %
g/cm

N E””“ %0 ' 95| ol
” 4 100 15.0 o
” - [ 150 | 13.0 Ve v
" n 250 9.5
” n \ 550 8.2

h oY F, H K 50 7.3
" ” 100 5.2
4 ” 150 4.4
” ” \ 250 3.6 |
" v | 550 3.2

L TG CRRHTIE YR, Y ZOPIREINV, Bk LT
4 33 T RS

FEMERHF O LD g5 2l © 2 DRI £ NN L, BRI TEE
Fig. 33. 1. Using the charcoal refining S

meter. KT A4 MRIT—ERFETHME L, 2D ki
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2, b 2 EJ1As 50 g/lcm?~550g/cm?® ich 2 L 5ic L, WiZeARRE R & kA itis
TARBREHOBKEI L INE Lie, LRGN 14 RIOR LeENOHA R & b BT
ik T 278, 260g/cm?® LI ETldAk%R 2 Bbhs ik wo THEAICZ 3 E)iE 500g/cm? ¥
Bir L, 27V v 7T & D S NC R R ET S & S el L.
KITTEHIT O M & P T 2 72D TR D ERR T 1T-072,

a
9
80 55 (8) —
] _
bl —
R g
® 50
#H 0
K]
2 e VR
VAR MAT (8) B A H -
10 «— —_— V'V H iid s
0 1 2 ' 3 4 ; cm, nﬁ# |H
B E R OBE R Il
8 34 K BRIEHCT 2 BHH 0RO E 8 35 X AELRETEERX
Fig. 34. Relation between electric resistance Fig. 35. Circuit of charcoal refining
and cistance of electrode. meter.

2FIBELCA P XD =FOPREMENL, TORMEHAIS LA 7 ARCHBEL, Bk
oL 1.0~5.0cm &7 L, 500g/cm® OEH & L, Wit ChRSEUizay, &
34 BIOFEILE fife, COM L b BEINMEL 1~2cm TRAAD T EA5O7,

RIEEBURES 35 BUCoR L7ehs, A — sl &ficih 2 L2 hid kv,

AT 0.006mA D v Ry MUE I, BFkA 4 75 B, FAINEIR, WL 4533H
A. E. Ol {HEEHITI D O 22,

R 2mm ORBHET A 7Y > 2ick b, Apeiik 500g/cm® OEHNTETZ L5
lrze (45 33 H. I B, EHICIZNZEL 19.5 V ¥ llvwiz, F7e, 5T BTN
Br HeEole. TOREHAENE, KOG/ T2 LA D 2 LE2 605,

(1) FHRDREED45E

KUHE 2 5T, T OARLED HHIRORE L BT 2 1C ZARRD MR, (LN
EMbhiCT 270, HixBH L ek 6 kv, TOHRIC L WEEEERS L ¢
EVELICHMIMORE T RN LSS,

—HUT R EE TR BRI —D e i iT, HAKT)

i FRoY 2 2 HIBALINDFREE ¥ B
T2DT, TOHMIT LT ZD L 5 BTG HORBREr RN T2 © Lk s,

(2) REALARK, HFEFDRFED S ARRE, Wb 2HHiD RIS EARS Y S22 i K
T2 EhHkS,
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@) BLSEDWIT, T BRBOIFHOBFRICHITS %,

R ARFHERTHT % &, ROEMOBMMOFRERPII & T2 201C, BRZEDHHD
BEESE T, iR 0P EICHAN R B 2 B AL, BRIEO USRI B S,

@ BROGNEFICAHN TS S,

KRR BRI L AR T 2 XL + 75 3 BB 3 45, AEHERHE b THRICBREICASD 5
ILRIEZ R HISR 2 DT, RO FVEVEBORES, MINH#RE L THYTH 3,

WIHHRR DR (=874 MEc® 2) BEARRKMICY T, A7 ¥ /B8EaEbimT 3
FCEL, ALY FRlNicih L, O HEESROF L v, FEIESE DT
NT—F — 25 EFETH 2,

FUBL BRI HEAR L TH %, TOIBRENBEL T2, Thbb, ESEH
2,500Q DORHEFFEES TH 2.

FBREE & (2 BURDES, RiBIRHC 3510 2 SALE ¥ S SEIUI DI K CTHb L2 b DTH 5, #L
HDBALIREE 500~800°C { & WiT I\ TE LD E5 FHER IZ HIFEDME b Skl 0 2 bic e
WHHICELT 2D T, bALbINEN LB E T2 5L M AR SV TR, BEHE
POIRBICBUDILS SALEDBLTHRATH 2 EH2 biLD, TD L 5 RRILIEORIZFo
TORROVEREZIER L VI L {Hidsic, 230, WIBnTRET 2 2 03K, 2D L5
BAHIC DWW TR~ 2,

5. MREZRIC LAKROWED

KRIRDIEANIPEE FHE T 2 T 2 EHRE, HARMORG & T OEMMORBETH S, L
SEIT & 0 ARED SRR P AT 3

S, BT AM A AN IR Lo 55 2 BALE DT, ABDIAN LI T & B
RFWBEOIERICL D, FLHET 2 LB2 605, T T TRERGHED 5 biiclL, 7
bbb, KBTI Z 5T BAEDRE BT E LT L7 OV THE 2 3,

SRR ERIR (1) ©
mh, BT X b iR

% 72 R EL BE DR TG (T

515 £ RMOBREDOEL
Table 15. Change of degrees of refining in Charcoal kiln.

L Tibs Aromatic g x o O P - ”

condensation &% 2 LT, em | LTERM | B 7 R SLCHG

s PRAALD T & 0 s |3 0 1) APEHEERSER

WHBALDIRFEIT L b, oK R
. - 0 5 ° 0 BIREEC THRAL L 73

ROMEFERILT 2 EH 2 20 4 3 0 o BR.

BB, FE, BULELD3E 30 5 0 |2) BERIEMERREERL

° T TN == 2 40 7 o 71:0

Ricky, HADAKREE s | s

[37) [5r) 6

FEARCKIWENTER ° i \




—170 — HEEABRGII e 545 65 &
725, TORMBEARES TS, 3, BIUMORREER R I L L THEREO R LeniiAk
SRERIETC X DR CRINT UL, HAROFIBRIZIE LA ERBE O TH 0, L bHRIE
HEagl —Brdimantwys GF 15 #), BRTEFHEEZ AL —T 1~9 i
ROV AN

Thibb, WHNIREEIHEE L, ARRO M L HMMORE XT3 & i, FRIE

Kb, FHEE 1~2, 3~4, 5~6, 7~8, 9 ® 5 F¥ICKIIL (9 & FETIS AR E W
BUEARRED b D) ORI L, 7, Wiy 3 FERc O & [MERIC T & T 2 72
DICKDERRE T D72,

(1) 7R

BAEIAFN 26 45T F PRSI FARABI A Y 75 R B TR L e = > 7 T i, %
DEALRDLULH; 30 Db TH B,

SURHE HER L 7oK s S ABIICIRA 720 (TS BIEE 7 ~8cm (g
L, BEHEHC & DRI 1~2, 3~4, 5~6, T~8, 9 ® 5 HUcKIIL, 0% x kbl
FUKTHE L7 100~150 2 o DEkHE T\wie, FI4IE Y S 2 7 o CRigkil bR A b pde
HEE) Wbz, fiifxks =7 7 (ER, BNEHEE Lo 75> EramRiKeEk
EE) D 3MEN e, 2F I LU 5 h o PRI 25 AEEEAMRL R ATHNT
B2, £ aAKU VKD dhids & IEFRC B U 7ei0k 2 REBUE I E 0 %, SREASKT 100~150 *
Y TR LTET L,

@ Ko
ik 1g & 105°C K TIHRICET 2 2T L, WHRITiE Wk e L e,

@ &

HAAR 12 2B 60 L0 750° C e 2 BRIF T TIRFIIME L, ZRBREFEL,
Moy & Lz,

@ g

iRtk 0.2 g TRESEL R~ rick b, R 30mm, £ 60mm DOREELFICNG, H5
HU®, 1000° C (el 2 AR i T TR 1 RIINEA L, IR % SR Ko & 4
B LHigES & L7z,

(5) [HLLHE

ﬁﬁ‘&éﬁ’c‘iﬂ%ﬁi&%’f' 0.5g XM T2 74 o v o m L ILTERRICIKE & b IC A, #3 R
Tx’b!ﬁLJ:f‘JJll?ﬁ&T%’c, 2 5T 25°C g L 72 1Tkl ok DI EE 7 —5i2 & 7 LIRHCE 2 e L7z,

6 FEHE

R
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KUEAF 1 g TV TIPS 2 v ) 2 — & — T Tl USSR EHT B L 7z,

(@) RS

WLV ZIEUARZEIER T X D, FFBREE ZASAHBEHT & b I Lz,

®) XHEiT

THy 0.2mm OPIFERE SR D b, Fifg €0mm D[Y{%%u % 2 ¢ T Debye-Scherrer &
B4y Lie,

© EHFEL

## 0.5g ¥ 100cc + =217 5 2=ic s b, H;PO; (Sp. 1.75) 100 cc iz KoCriOr ¥
20g ZLRALER 50cc Tz, SfihEEEM L, 100°C OEEHE T 3 BB L 72k
BEORARMLES L7,

@ pH DJ5E,

B 1g V75V 7 xkfflesar<rvict b, 650 LHHEIL T CO: w7 30cc
DZERKE I 2 5 M AMED %, HEEEE No. 2 T LT oW T 7 v 7% YRk
A4 A VIR TEHAN L 72, '

SEBRH UL
KBTI 16, 17 63 L U4 36, 37, 38, 39, 40 BT Lichs, KT FIiz v b 10
RTHDH, TREBMINOBREIC L VFLWERRD 2, Thbb, HAHOREDKY b
5 16 X REERY RICT B RIROWE

Table 16. Charcoal qualities of different degrees of refining.

o l T | i w
KEEREE 4 @lmlymlm ey EE HE P ﬁ}f %%*ﬁ’ﬁ%:w: s %
R |

0 sw,\xﬁ/‘arf 9.9 1.5, 8.7, 79.9 1.87 7.4 17.0.WF [ff | 6,651 19

I | 10.2 2'4; 9.8 77.6 1.89 7.0 21.4 7 | 6,682 12 )

0 wysmy | 4 1001 37 89 77.3 1.88 7.3 21.0 6,788 15 Ig;ﬁ%‘éfﬂ
I~2 0 = o+ 7 BB 9.0 1.2 8.1' 8.7 1.71 8.4 143 # 7,082 10 | 7
3~4 " i no| 7.4 4.4 14.7i 73.5‘ 1.60 9.2} 5.4 7 17,58 9 |
5~61 7 | 7| 6.7 3.0 15.2 75,1 1;54’ 8.3 12.6!71[)][[1;% 7,534 8.5 7

7~8 7oL s 84 748 143 7.3 10.5“ no 17,509 8 | #

o 6.0‘ o.9‘ 24.5‘ 68.6, 1.46 7.1 3.6 7 ie,%s\ 8 |
O GFBEO K &R ED) 11495 B 17 R RAIREE & PR TE IR

Table 17. Degrees of refining and distance of
cristalit plane. :

RBTHDH, BAPLDFREDE L

RBICENEINL, i1 ~2 T T:;T T B
) o moop R | na TR oo
DDA 9.0%1THE LIz Koy — A

. 5 | m 2 .6 7.

e T T A N I R e

” ” 5~6 002 3.69 7.38

BT, BROKS RS " BB 0| 002 | 3.65 | 7.30

| 7.30

OB s MEARS b, T AP Y0 0 868
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P HEFE A Z FABRIZFI 9 % T
i} Bofehs, HUHEBm
n
P " ORFECLY, ThbD
.w AN ’E - Ry
N\ 10 g FrEEDERIC L VFL
:8 \ ﬁm‘ / V‘%’ft?ﬁ?D/)on 8%~
2 I " 24% T LTe, JTIER
6 \/ 12 L
0 FI%i3#9 1.8 THO%ens
5 —
SRR ORI T L b
0 ™2 34 56 78 § 0 2 34 56 78 3
L o R P Y 1.4~1.7DP &
536 B ks> EREE g 37 W sy LRI Lok Lz, XVEREE
Fig. 36. Moisture and Degrees Fig. 37. Volatiee matter and
of refining. degrees of refining. WITIT Ty v carbon

o

19 T

/S )

£ %0 ’ &
& \ . \ 700

160
N , \\._ il
150 \ - , 6600
140 T o5 7B S 0 12 34 56 78 9 0 12 34 56 B 9
DI e O 1% R
% 38 B HILE L RETREE #5039 X WHEE LSIRE 5540 X FEEGE X REIREE
Fig. 38. True specific gravity = Fig. 39. Hardness and Fig. 40. Heat value and
and degrees of refining. degrees of refining. degrees of refining.

pattern ¥ 5 2 7e4s, BROTUEEIR IR AT 0, 2/, FBIEE T & b 15580 & iz,
FEHBE TN ISR 6,700 cal/g THDO7ehy, MRIZFHHOTIEIC & VL Wiklnd
%o Thbb, FROM b DR FEHE A3, BT 3 & HBAHINL, Fibli
5~6D b0k Max iTiEL72As, 2 5ic, Fblizsiits Lild LIgDFEEEICHIT L,

BATMERIZ IE 17~21.4 %, 34412 10.5~15.4 % C BEsd Mo I L —iic 2 1<
S\, BREHIBMOREEEC L b3 ERD DN, BUBMOBEREWIITE, ThADbD, FlOR
PEDSE IR SVEARI L RIS IR T 2 i A3 B

PH BRKTIE 7.0~7.4 TRIE—ELTWD A, WRTIEEMBOTRENEWIEE, ?“fax
Db, FOREREWE L pH I3 A # L R UMD 5,

LLEOERHEI D 5B IUE, BRI, ThADbL, BUMOREZEEELY—T, kit

SHFHCOW TRBFEDHNIC K 7 2 35 IZ Blb L A Dz, TALURRES { FIRORHES,
D 2 BARKEHT, S« Ic BB LI KT 2 BRIET® 205, ARBRIN 2 2T IEH LEL
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M EZT 27 DICHEEISENT 2 bDTH A 5,

MAE TIUCTI L, ZEPTH KD 72 i I St 2 DBRLEID BB M — Tl R ve THDS,
REBATRDULEED AL D 72 8 (M BARD BULPNDO TR BT L, T ALAS D KR D
AY—UEDFENE T IO THH 5, LD THRETIEZ DI v R TR 2 &
AICBABDOFEEE X WA T 2 LBIA3 B 2, TD & 5 e, RGBT ZEWLI DR & e
IR E LTHUTR AV EELBNLD,

$7e, PUE MHTRZ OBKMEECE LSRN S S € & 13, XHAWrEs, WL,
FHBEFCUMCTH 245, T ZORGEDE, Thbb, HlHBEOMC Ly LE2 b0
%, PH RPN 7.0 T—ELTWSAS, HROFHHEE 1~2 Oy 0k 8.4 THYL b
v, —RICARRIZRICIESESNEET A VERE L RS EWDNL TV, BERDERT
RAALEEDSE W Chdab B F T ) EARn, ZALZRLS R R I (R L b
Koz fike Lirv,

A¥, Uy 16 KOSHIFCI EBRBEE L Kks, 385, RILE, WEEOMBEBERE Rz &
zh, iy 18 KON 472, WFILOMBERHE 0.92 DILERL, ZOHARMELTS
2 AR 1 % DR 1=0.91720 TH 356 WFNSEHECHIETHS L 02D, TILb
DEIRD 5 ‘Bﬁ‘l‘t?ﬂi*%’i@%ﬂmﬁl’%’ziﬁk b LA PCLEbT bDOTHB LB 2B, bl
B RILEAEELECHETS 2 L\ 5 T & BFFRESARRO AL EHRCBDT IO &

518 3R RSPREE 2oKGy, MRS, HLE, WEEOAIBIRMK

Table 18. Correlation coefficient between degrees of refining and moisture,
volatile matter, true sp. gr. and hardness.

= 5 | K EE AN
OB pE ‘ y=0.966 ' y=0.978 ' y=0.949 ’ y=0.937
R D 16 R SITRICEEFH L.
2) DA, HHEEE 4, Lo CHEKE 1 %04 y=0.91720
002 e 945
LTHEL2hVWEEL NS, NO-3 | BR WA 56
feie, HIBOMIO XHEITICIEE, Bkt No. W T
004 375
3.5.7.8 ko, KM A~ bAi—y—x NS | BER mer 9
10 ' 2.0 - 30 mm
002 =
NO 7 Oi)k JETE‘E RIRE O
T Tw W @™
00?2 a+35
No 8 w04 Bk HMWEO
10 20 30 410 mm
A. B Bz, BREREEEREE 5 41 X XEREHR 2.

FEBREE 0. Fig. 41. X-ray diffraction 2.
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B. Eb, WAL b, ERURSKEHERE C. BBt M vo<An s, FULRE
HiBEE . RSO e (RS FTREE O.

S '
BB, BE 27, FSIREE 3~4 E. B, BE 27, FHE 5~6
BB ERIRANR NI € 8 B EFIARETR E R €
HERRBTIEE R WHLRRPIIESE B

F. %ﬁ: *ﬁ@: 57, ‘[—jﬁ;ﬁg 7~8 G. %b"—é 1‘5’}-@ 257, ﬂ:ﬁ,ﬁﬁg 9
B RFIRATR R HE B SERIRAENR A <
R RIIFEE BIRR MR IRDIIESE BRI

W LB E i Lz s 2 A4 41 ME LU &5 17 KO 15472,

KRAED BT T IFEIC 128 L0 22830 S L s D72,

6. FEbREBAEG & UHEESERED

R IZ e LW BRAI S 2 Fibli FooriT I/)fclil S, KEBO AFE G sl L,
PRI C , 75 RS <, B2l L7eBtRHT D\ TIRHEIAS A 7 v & & s — T8
HHENTWVD,

PIHEDRIZ T IL L L CE S, Lnbiy—TdH 2 2 LR 5, Oilih TH 2, %7

FI 2D L'* IF—ELTWT, fie 0T hRTORREIZIZIE—LTH DT, Wit AKLH;

LUTZ LW, L2 ICBETIREBIE 1~9 1T
RO B SRR b

BT L AUTEFEE O ez b, Lan b lorizs
% bDRS, MEDFHECH C D2 & {FEHAA & WEL )
NI KIC L 2720 TH 283, Fi2, BROFFHEEESHELL T Eniedic b L 5, Ik,
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WRER D, MRORFHEE T2 RUSTED G FME 7 < R0 TrRICIEWIREEE Lo T 2 & ic
5. Ele, DT E CRRE T2 EBRB LA T 2. £ THRE LTED S0
EfT2 S TH2 0, COREHRE LTHLERD Do » 2RO RE L ASHRIE O
HETTRT 56, ED 6w ORMNIEDFRHABEN A IR & 72 % b & RO TR EEEDERZ

DFFBEDAN S ZRBITERET 2 & 5 RER B EUE T v LiTh2, FEREHMDR

s B IR OFTHEEEE ¥ 3K 3 72 D IR D EBRE 1T072,
KB E R

FIFPREE & BUC T 2 S RARADIRBESEBR E TTWEARIR B HILL, B5)5R &R0 Bk &
FHUEEE & 41 L e,

@ Btk

RARHEZ AR 26 46 ~ 7 H, BESEFURERRUTTF I 75 BRI TR L7z = 7 2 Bbek v
Teo TOFALRBILA 30 Fic, %7, FOURITIEHT 16 Ficss Lz,

SEHERIL = 7 7 35 1 DAUE 7 ~ 8 om ICHRIT L, B &R R e L, F
BREE 1~2, 3~4, 5~6, 7~8, 9 ® 5 [EICKS LI DI DD FRBESERY T 07

(2)  PRIEEBR

PRBERRILIZTIINA 2 7 4 1R = v m A L7z, ARBHUEHTFIOIN b BN IC R L 72t
¥z v, 1hlic 200g 2EAIL, SHCKARRE LT =27 SWHM L IMERICHZ 2 b0
30 g I X USHIIHIMEA T R ) L, #8137 22cm, . 322 10cm O 7 v~ 4 MEEHATFH

(C#E YA ZEINL, BHOPROWTLHREL, T & b /KSEREEHZIFA L, 24T
Itk 1000 ce Tz, FMEHERIBIE DR MCAAfET 2 & 5 Wil L.

BRBESEBRIT SO TIE, 2 31E U ICHiat = » » icfiiilits L o kiR xIng, o iy
K 200g Tz, <2 FICTRKRTIUZFRHCHE 2 H0 L & LI L FiIclEbiciFR LT,
2 ¥ e QRREFARTIC TR, B2~JROE 50 SiIcL, =¥ v OME P ORTICIZRFHC B
05 BRI D /[ I E & ST TR AS—SEIC 1 B & 5 Wi L7z,

MBI 152 S WCHEF PO KN & SR & il L7z,

RGP IOKIEA T0°C Kl T T3 % Cffv, ERETHR, Whic= v e it L
TeARd R KIPERICRE L, KRR R I Lie, 272, Z0HINCIRIE Lok RIRQIRICHET
BHELBKE L Lic. 27, BIICHREEhO BNk 508k L7c, BRI 3O & ORFBRELN T
MR 2 LERY TV, Kl & W BRIR eI L 7. '

(1000—A) x539+1000 (t;—t2) *

E%= (200—B) xC+D > 100
% RO FESRIIEE OKGHIER BE L 355, & 2 CREBHHE OBNBOEL WD Z L

His & UleDCE RO S LDt dic EXF V- 1o
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CEr#E® A BKE b BEokifl t: BEIOKIE B: BRKE C: HBE D: K
R L OHHEOFEE D=6bcal/g & L7,

‘C
100

No. % MRm
50 vy —0——3

v —a—17~8

o o—— 5~ 6

| 3~4

1
(B BUEHI AR RO FIBERE)

0 ' ) 0 0 20

mn
542 B OREIRE % e B R DBRBERR

Fig. 42." Charcoal combustion of different degrees of refining.

FIOHR B W E ¥ & v L &k

Table 19. Charcoal combustion of

ERES | WE RE B W E B | AR E BAKkE | EXXE| BRELRE
x> 7 FlE 4 g cc cc °C
1 7R 9 2.27 12.0 184 816 99.0
2 " 9 2.17 6.0 52 948 99.8
3 " 9 2.23 7.0 144 856 99.8
4 " 9 2.18 6.3 101 899 99.9
¥ B " 2.21 8.6 120 880 99.6
5 " 7~8 2.52 8.0 165 835 99.0
6 " 7~8 2.30 6.0 70 930 99.5
7 " 7~8 2.40 1.4 141 859 99.7
8 P 7~8 2.23 9.0 70 930 99.9
o i 2.36 .6 111 889 99.5
9 p | 5~6 2.39 11.0 108 892 99.5
10 ” 5~6 3.17 8.0 261 739 99.6
11 " 5~6 2.59 17.5 342 668 99.8
12 " 5~6 2.57 14.0 290 710 99.9
£ # " 2.58 12.6 256 753 99.7
13 ” 3~d 2.54 12.0 233 769 99.5
14 " 3~d 2.51 3.0 83 917 99.9
15 " 3~d 2.59 9.0 310 690 99.9
16 " 3~4 3.20 12.5 283 714 99.5
. ” 3.08 9.1 227 774 99.9
17 " 1~2 3.05 9.8 120 880 99.9
18 ” 1~2 3.08 10.0 240 760 99.6
A 3.04 9.9 180 820 99.8




RFER (8 3H) b ERROBHCEET 205 (BEX) —177 —

SEBHUAUL L 19 223 X O 42 BT Ui, WNSEREREISI 2 SO ORI DL I 0 T
AL, Thbb, HOREDA LD GHEE9) TR 2ME] 20 5Td ok, Rtk
DREBEDEW D (B 1 ~2) Tix 3R 345 %51 e,

EREBRBEUBOREDIRN b D, Thbb, HHATSD bORERENS (, FHiolt
CIECEIERIL L R MBS 5 RESIREICET 2 % TORHRBEIOFEED T
YO, ThabL, FHATSO b DIZREREICGET 21T 22 ST Lo, Fliofi o
W EC 2 0, FEBATR ST T DN e b DI 56 S E L7,

COEBRIC B} % 7 7 WPCTIRBEE W16 D O RBEIC R 3 L (b Lies T
b, FERATSD b O 1 O MRBESERR Bk 12.5 [0T & Dk, oSO D
FHET B D2,

BORIFHOC N L DIIARE , FHOB b O DT 5 M A580 b L7z,

YR

KRIRDHEFAFFHO BRI T W L HEET 2 ¢ & ZH5 Dif b Th 345, BEEERIC S
WTLH LS RBAEZ T EMNTDERTWIShiCKDTk,

X

B

K R © B B E R

different degrees of refining.

BROEClm m | smE | ko mom| mam | senx @ %
471 (EE9) % cal/g % ‘ )
20 8.5 | 0.49 ‘ 5 8 ‘ 7,303 ‘ 39.2 | g, 200g
20 26.5 0.60 — | 8 - 43.2 I
50 4.5 0.49 | — | e~ | — 39.8 %ﬂ}%’} .
20 10.5 0.50 ‘ - 6 ’ — 41.3 e
22 125 | 052 | — 7 — | a9
47 8.5 0.50 | 4.7 8 | 7,879 | 36.4
27 1.5 0.41 | — | 8~9 | — 39.5
19 21.5 0.50 — 8 | — 38.1
35 7.0 0.60 — 8 | — 1 0.2 |
2 9.6 0.50 — 8 — 38.6
38 | 0.5 — 6.5 9~10 8,058 39.2
36 0 0.49 — 9 — | 32.8
0 | 0.5 0.59 — 10 — 31.8
38 1.0 0.56 — 8 - 328
35 0.5 0.52 — 9 — 342
41 0 0.54 | 83 9 7.863 | 37.1
39 0 0.54 - 9 — 1 s |
48 0.5 | 0.48 ‘ — | 9~ — | 326
36 0 | 0.52 | — | 8~ — 34,4 ‘
41 | 0.1 | o0.50 - 9 — 6.1
44 0 ) 0.51 9.1 10 7.736 a8
68 ‘ o | o6 — 12 — 36.6
56 | o | 0.2 — 1 — \ 9.0 |
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Table 22. Water saturated adsorption of different refined charcoal.
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Fig. 48. Relation between hardness and
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Table 24. Charcoal refining time of principal white charcoal kilns.
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Tab. 25. Refining temp. of white charcoal.
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Table 26. Refining temperature in white charcoal kiln during refining.
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Table 27. Statistics of charcoal, taking out of kiln.
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Table 28. Differeence of mean maximum temperature at ceiling and bottom of kiln.
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Table 29. Difference of mean maximum temperature at ceiling and bottom of kiln.
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Table 30. Experiment of black charcoal refining by Shin Shinano-kiln.
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Table 31. Volume of airflow and smoke during charcoal making.
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Table 32. Method of decision of the time to begin charcoal refining.
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Table 33. Method of decision of the time to be finished charcoal refining.
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Tab. 35. Refining hour of .black charcoal kiln.
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Table 36. Refining Temperature in black charcoal kiln. 1.
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Table 36. Refining Temperature in black charcoal kiln. 2.
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Table 37. Yield of white charcoal.
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Table 38. Yield of charcoal and hardness.
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Table 39. Relation between hardness and yield of charcoal by
Bincho-kiln and Yoshida-kiln.
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Table 40. Relation between hardness and yield of charcoal of white charcoal.
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Table 41. Yield of black charcoal. 1.
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Table 41. Yield of black charcoal. 2.
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Table 42. The correlation between the yield of charooal and degrees
of refining, hardness in black chrcoal kiln.
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Table 44. The correlation between the yield of black charcoal and
hardness, degrees of charcoal. 2.
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Résumé

1. In Japan, charcoal making has been prevailing so widely that the annual
yield of charcoal now amounts to 2,000,000 tons. The charcoal making is divided
into 2 methods, the one is white charcoal making, and the other is black charcoal
making. Both of the charcoal making are not similar to each other. White
charcoal receives complete refining, while black charcoal do not receive such
complete refining.  Differcnce in qualities between both charcal is due to the
respective grade of refining.

2. The refining means a heating process to improve the qualities of charcoal,
especialy, to increase it’s hardness and remove its volatile matters. This heating
process, is has been taken when the carbonization has almost finished. In case
of white charcoal, the heating brings about combustion of its bark while in case
of black charcoal, it only takes the form of combustion of its valatile matters.

3. Refining technique of white charcoal was introduced from China in the
Heian era (794~1192) and made a remarkable progress in the Meiji era (1867~
1912). Black charcoal making was improved in the Kamakura era (1192~1333)
and its refining was developed in the Showa era (1928~ ).

4. Refining temperature reaches 900~1000°C for white charcoal, 450~700°C
for black charcoal. Therefore, the qualities of the two kinds of charcoal are
much different. In case of white chrcoal, the ignition point is high, combustion
speed slow and reactivility small and generally qualities of every part of white
charcoal are homogeneous. In case of black charcoal, the ignition point is low,
combustion speed fast and reactibility larger than the former and qualities of
black charcoal are heterogeneous. The uniformity of white charcoal qualities
is due to the characteristic refining process. that is to say, when the carboniza-
tion has been half finished, the charcoal in kiln is so burnt, that it takes
luminous red color, then, taken out from kiln to be extingished with ash with a
little amount of water. The refining temperature of black charcoal is not so
high as that of white charcal; the charcoal in kiln scarcely takes scarlet color.
Generally the temperature in black charcoal kiln is partialy different, that is,
at the upper part of kiln it reaches €00°~700°C, while at the bottom, 400°~
450°C.

5. The writers studied the relation between refining degree and electric
resistance of charcoal, and found a linear relation between them. Therefore, by
measuring the electric resistance the refining degree of chacoal can be determined.
They designed a special electric resistance meter and named it ‘‘RefiningTester.”’
The tester can measure 10'~10" Q and shows a refining degree in the figure
which indicates the order of electric resistance of charcoal.

6. Generally, by using this refining tester, black charcoal can be distinguished
into 9 classes. Charcoal of the same refining degree shows similar physical
and chemical properties—content of valatile matters, water and ash, pH, true
specific gravity, calorie, water adsorption, wet oxidation etc—. White charcoal
can not be distinguished by this tester, because it always shows 0 figure.
Indeed, the physical and chemical properties of white charcoal are homogeneous,
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while black charcoal shows various figures between 1 and 9, thus, properties of
black charcoal may partialy be quite different. Moreover, by using this tester
the technique of black charcal making can be improred, that is, one can get an
exact idea of the carbonization degree in every part of kiln.

7. Refining technique of white charcoal can be divided into two methods,
the one is the so-called ‘“ Bincho kiln-type’’, and the other is the ‘“ Yoshida kiln-
type.”” The former method uses an inlet refining, while the latter a draft outlet
refining. The two refining methods are as follows:

a. Bincho kiln-type.

When the carbonization is almost finished, the air inlet is gradually opened,
and the air is blown into the kiln, charcoal in kiln begins combustion, the
" temperature in kiln gradually rises to about 1000°C.

b. Yoshida kiln-type.

The draft outlet is gradually opened and the temperature in kiln rises to
about 950°C.

8. The refining technique of black charcoal can also be divided into two
methods. The one is an air inlet refining and the other is draft outlet refining,
However this division is not strict because both methods are brought about at
one time. Heating source of black charcoal refining owes to the combustion of
valatile matter. ‘This valatile matter is produced by the dry distillation of the
lower layer of wood. A part of the heating source, may comes from the
combustion of wood tar, distilled from wood. Generally, the wood tar of charcoal
making contains much free carbon. In case of the black charcoal refining, it
is necessary to fill wood gas in kiln. Otherwise an excess of air blown into
kiln will burni the charcoal to ash. In the refining of black charcoal, it is quite
important to regulate the size of air inlet and draft outlet and to make the
temperature at every part of the kiln as uniform as possible.



