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0L Bbhs,

FRCIFED 2 ~ 3HHFEAR EBHIHE A, C2—-275, v« — Tl EYOREST
MrHPHMELEH L, FHREOKREVRY, R X 3BEREI VNIV LTI OB#WE % ik
Lick 2 b, BERREFCER LIBREDSV LERNRILK—HL, Pa—25 s Y+—%HTZOD
BORRETL) 2 L X VEFOBRE LUCBHLEXEIRTE S, Lot hidy « — THRI S
FTURRIE E—IRGCTHER, WERELELL, 3ABELPTWERK S 02T, i, &
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W ERB LR, AERTRBOBHRCS : -2 5 » v v —2AVEERIKO LF Y TH
%,

1. BBHITRCHEEE D, FSMREERIC RN Licios, 1EOEFEIR 100~200 ¢ BE LrAE TER
ote, PRITHRRENDIR T, Trbin MR E XEHR (Boh) nuliticEchbarc s,

2. WRAROEBEENTELNE VDIV,

3. WREWORIESTEH Rosin-Rummler OATHRICAES & 5 B HRABL - &, Sk Hey-
woop K& VT HGRELEM T 50OV ERMGTH S,

% & CHRIR D DEEH ¥ TOBBROBIE, BEMT, BROMBRE~OBEOM BNV, BRSO
EEAVNE L TREFO BTN, BERIA 7 ) — v ORI {EAKRRO BTN TE ST
GRS L O TR 5 1, o oBRMREN L E D RETERVEOLME IR D A TEOL
LCHEY:—275 vy —wRALK,

B R BT NUSEY OBF I b MR BT 50%, KROBR, 72 b X (LRSI & WRME = ORIR b1
DIERNE L OIS, EHILY 2 —DEHRA TR TR - I VBB EITIDT, WEOEFRNY 2
—@%%k@U?K<,ﬁbéﬁﬁKﬁbS&%ﬁ%Ltcih,AV7~7579*~,179571
—BIWY VYIS vF—T + Yo v i (Single runner attrition mill) FOEERBIHESS T
FREDOWRLE 2 RD B Y, KROBPED RIS LI ZEEEL, ¥ 1 —OHA L OHBEFIND,

O REFTHRERSHAN ZEREEA
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Lo L, RBRBCTURZ T 5 ¥ e =, I VEORRPFHCE L TOBREFHL S ¥ T2HEMZLO
Thh, RROBFEORRTECKTH—EBLYELTHZ L BT L, 7k, BEEER2R-T
INE— Bk LT 2 L RRBROBI LV, BRERE AR L KEOBTE L OB Z LB, FE
ORI X BNLIS A%, K# 25 mm BEN—IER L 02TV 5, KOO - i - Mk
Pieds X ORUGSHY - AGTY - BRBTAO 3 BHEDtH 0, % D BT EOE A b B bl TRV, &
FHERTRDIREHFIT 4~0.75mm 5BV TFTHOT, B LML EBROFHTHEN, SE

DRVWHREEE THRE] 3 X0 TR Zo 2 L S eli— L,
I EBREZHFGEIUTER

1. Ya3=23y¥r=REDBREROBRMER
1.1 RBIRECOWT
i) RAPOEER L OEML EIEOWT

33 FEMREEER WETHERR CXbv, BRRAFOBREEERDO MO0 LI ORRE,

Bl KB OEMLT O

Table 1. Description of charcoal samples.

- 3} . 10g LA FD/Mas Lot
R ES i H E Hh E & B BIRE (EBREICHS
5%)

Samol prod . N h Dust charcoal and
ample roducts by species s et weight small lump charcoal
No. and grade Producting area per package less than 10g (% to.

kg | net weight)

BiEA >, 28

1 Kashi(Quercus spp. ) FORKIL SRR S 14.7 4.8
white charcoal, * *
grade 2 Wakayama Pref,

AR 7, 2k 3

I Nara (Quercus spp. ), PREWR, RS 14.9 14.1
white charcoal, Akita Pref : :
grade 2 .
BRI ZE, 28 | 4 ”

L Kunugi (§)ue;icus BER, S 14.8 95
acutissima) black . :
charcoal, grade 2 Fukushima Pref.
B v, 3k e =P

- Kashi,  black BRI, JBE 6.0 -
%mrcoal, grade Miyazaki Pref,

v | B, 2@ EFR, AFE
Nara, black char- 15.9 10.6
coal, grade 2 Iwate Pref.

7 )

VI Kuri (Castanea BFR ! 13.2 _
crenata) black ditto :
charcoal

=cY) a4 .

VI Matsu (Pinus sp.) ditto 11.2 3.6

black charcoal

Note : Kashi, Nara, Kunugi, Kuri and Matsu are local names,
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BRICOWTR 2 [RE, RBRCOWTULIREEY, chiez7 VX~V REMZ, H7TRE: L,
Fio BRF I ERE, WIRb TEKRRI D LA 2 ~ 3ARRDO HHBERFEH 2R LIS 50T,
ko AR X OCRRE 5 REIX 2 ~ 3HEAREAG, thbr bR AHERE LY E LTERFSRCEH
THI r &L, ARHE DT, FRHEHABKECTRER X OO (2~ 3f&H) DRWEL,
FERENZEFTCREL, FEEO IO HERTMA IR,

RBIARR DA - IEBRE, FEd & WIcROBRERRIZE 1 RTRT,

i) REFORKOKE X
HRERBOF, FEEY L WIEROKKROKE X (RAEC BT 5HFAR I—WBM 33 FHkF AL
HHRBEZBE—R IUHHETRORX) %Y, ThThH EFERTHRTERD LIEFOKRROHES
fixkRDI, BRCOWTHRTIUE, BEY v TRAIR (FLRED, DTRAL) 2~4cm, SHESH
HORE UTRILDOLZFET) 5~10em D/hTr .y 7235, BRFIFEBVTH, FAUFER
DB AKAL 4~6cm, &E 10~15em DLDIAJFABEEN/FHFL LD TR D, WIhdET/IMEA
KTRE 5~10cm OWMALICHEIE T h LT vz L BREIh, .

B7 2 FIIAROR 4~8em, BE 25~30em, Tibb2RENELS L, bORBICHL RN
o2t DWTARBE 2~10cem, X 15~20em DI D%, HWHEHRCH VT 1/2 ¥/ 13
ERTCHEAR E DR TV C BB bhle, BRY VKRR 2~1dom LIEEBRCHHEL, F0O5 b
8em YLD DFEL L, RERKEEML LD ThHD, RXL15~20cm 3 L 25~30em Db
D%<, 12 FHAD DR LV LRDO D OBAERLED T B, BHEF i3, KARE 4~8em TLER
NE L, RERBRG, IR REER: LTERIVRVBCERAREIXETIEVW2 S, 7 VR
TRARARE 4~8cm, BRX 15emPATDHDHEL, ERNTOZbhnEbIWb Ua L, 40g T/,
HDSERRED 27 % # DT, <Y RTIKARDOHHEHEL 2~6cem T, PMEREEIZLL, £
ROPOKRDILL, KIC 1/2 1o 13 L THERRZ LT3, AR BRAYBUMROLDIZE
HHER R v 2 L2 b,

i)  REEHOARROBEED s L OREHE? 575

REEFPORROWEDSHHARDBZ LI LY, B#ESLOKRRMYTESBLFELBR LV

— 8@ »L Somple No.I
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AR 7% B 7% (Hardrness)
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Fig. 1 Distribution of hardness in weight
percentage in each package of Quercus
white charcoals.

R E (Refining_)

Ho2R BER7ZEE IR T 5 DENOREERENT
Fig. 2 Distribution of refining in weight percentage
in each package.
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o Fig. 4 Distribution of hardness by refining
: in weight percentage in the package.

Sample No. VI.

R EX CREOHEARCSEHE L, *0OF

HOR E mmmp

H3W Bk X OF A o Ok OB REREE A5 BRRO LI ThE. 2L 6om &
Fig. 3 Distribution of hardness by refining in CET Y, BERENAERMC I OTHD
weight percentage in each package. Sample ’
No. IV and VI. LBl bDH D b DEEIRGIEY 28

CRL, BERSIOCEERENRBZEY), ThZThBREL, SENONIERCHTIERTSZYRD
1~ 4RTR L,

21 ROBRTDERER TR 0Chs, H3H (LH) BR» VR IO 4 MER< Y TIIHE
B9 722 Ll LD b DRI A & 50D, HRS OREIIIE T 17%, BETI 8% Thd, %
3R (FH) 7 VIREFERR IR 1 ~3RGHL, H1RERMD» 5 ATREEERD, W0ty
D BRE LONEDRROERLIMBOVTHID VB LB LS KTH O,

¥, BIETRODLBR S VOREIONHTH, BIEHHORE 15om UTO DD 5D BERMN,
BRAFRDIS, RRC KT 2HEHESR DORKILR W & OBk (B85k) X vHELC, 7V0Z:
{ERERYE 22 DOOMETIE, WEOBEED HEY LOBECK M TR bV L &
ExbNhb, FORTRR~ Y OBKENH FEAR) FEEHCIFE LWL 5, BEL, ER
SR BHEIUL, BE1UTORBOLSHE 2 38% TRETE, BEATR TS H RILEBEC
BLERTREZLTH S,

iv) TENHHEZ DM

@Eﬁﬁﬁﬂﬁﬁﬁkﬁéa%ﬂmoﬁﬁambﬂ% 05 bHB RO LEMNE D 33 BEEA

THEHRRACS T, ChHODOITESIEY, AHE -  KENTEMER L UOKARLE 2 KR L,
1.2 BREHER IV 755 v —DOHE

RABRRE2~5 25 v RFEBHTFHLT BREETECL1IRNBRC L 2HELTELNEY
BRE, $a—77y Y+ —R1IMEBLTHR L, #RERI~YFIU 7 VRT, 120g, fiud 150¢
TH%,

*1 JIS K 8810~8814 (1960) iz X %,

ﬂ.ﬁﬂ$%=(1—%§§)am
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#w2k R B o # R
Table 2. Analytical values of charcoal samples for crushing test.
5 RBoEE I % & ¥ &
%ﬂ% ?;ﬁ Sample Industrial analysis
& o ARE |t B | A% i
amp-{Run Appare- . | K 4| K o | ERS EEREK
EHRE | B B |Appar . )
le ® B Specific | Porosi . . .
No. . nt . Ash |Moisture|Volatile [Fixed
. No. Refining | Hard- |gepngity gravity | ty matter . lcarbon
ness % % % % %
1 |Aaps > — 7 0.76 1.76 56.7 3.52 6.33 6.90 | 83.25
2 — 10 0.81 1.81 55.5 2.27 9.63 6.31 81.79
1 3 — 17 0.82 1.82 54.8 3.32 5.95 6.71 | 84.02
i 4 — 20 1.01 1.77 43.1 2.39 9.80 6.17 | 8l1.64
SE b= ] mean 0.85 1.79 52.5 2.88 7.93 6.52 82.68
‘ 5 B8RS — 6 0.59 1.84 68.1 1.04 10.22 5.53 83.21
6 — 10 0.67 1.86 64.2 1.25 10.46 5.25 83.04
e 7 12 0.75 1.78 58.2 2.21 9.75 6.06 81.98
8 18 0.75 1.84 59.2 1.71 10.40 5.93 81.96
S B mean 0.69 1.83 62.4 1.55 10.21 5.69 82.55
9 %ﬁ%ﬁ? 2 10 0.74 1.73 57.6 1.56 8.22 10.29 79.93
10 4 10 0.77 1.56 50.6 1.18 5.96 11.34 81.52
it 11 6 10 0.74 1.47 49.5 1.24 5.20 11.70 81.86
12 8 10 0.76 1.44 47 .4 1.10 5.16 12.26 81.48
E o mean 0.75| 1.55| 51.3| 1.27| 6.14] 11.40| 81.20
13 |BRAH & 7 9 0.75 1.43 47.6 2.37 4,70 12,12 | 80.81
! 14 9 6 — — — 1.53 2.77 15.59 80.11
15 9 8 0.78 1.47 46.8 2.01 2.37 14.18 81.44
16 9 9 0.77 1.44 46.5 1.53 4.26 15.08 79.13
v 17 >9 6 0.74 1.42 48.1 1.33 4.73 16.56 77.38
18 >9 7 0.79 1.44 45.3 2.88 4.35 17.45 75.32
19 >9 8 0.83 1.46 43.2 2.59 4,22 17.08 76.11
S B mean 0.78 1.44 46.3 2.03 3.91 15.44 78.61
20 B> S5 2 6 0.66 1.60 58.9 2.18 9.06 7.21 81.55
21 4 6 0.67 1.57 57.4 1.34 7.18 7.55 83.73
v 22 6 6 0.72 1.45 50.3 1.53 6.13 13.31. | 79.03
23 8 6 0.62 1.40 55.9 1.63 5.38 | 15.23| 77.76
B mean 0.67| 1.51| 55.6| 1.67| 6.94| 10.88| 80.52
24 |BER2 Y 1 <1 0.31 1.74 82.0 0.99 9.17 7.56 | 82.28
25 1 5 — — —_ 1.00 6.52 6.78 | 85.70
26 2 <1 0.39 1.63 76.0 1.03 8.64 7.82 | 82.51
27 2 5 0.43 1.68 74.6 0.67 8.86 6.86.| 83.61
VI 28 3 <1 0.39 1.61 75.7 0.77 8.23 8.50 | 82.50
29 3 3 — — 0. 4.25 8.65 | 86.30
30 6 <1 0.44 1.49 70.7 — — — —_
s SE % mean 0.39 1.63 75.8 0.88 7.61 7.70 | 83.82
31 |Bp~v 6 <1 0.40 — — 1.11 6.12| 11.19| 81.58
32 8 <1 0.31 — — 1.00 4,40 15.94 | 78.66
: I 33 9 <1 0.36 — 0.49 5.06 38.36 56.09
i F B mean 0.36 | — — | o.87| 5.19| 21.83| 72.11
FERABBIIRED L B0 THB,

HEHMEMNS 2 — 25 5 v« — (BEHS No. 1023 B)



— 58 —  HERRETRSE #1352

BARK | AR | R BERE ] Fuv—MRIE | B #& XK E OB OB
=K mm mm mm kg|H mm R/M| 3%, 2P

70 166 X 140 #5 #J 250 6.8~8.0 280~300 1420 RIM

BRI EREAIC, 5, 10, 20, 60, 100, 200 A 5 ¥ . 5B \WWTr—% » THEBSIVEEZA
20535 B WAMT, HESTIE X OBERERRIC L h Rdte, Tiobb, BREHORELZOLD
FREEE L OBRIIKRLC L D FEH LS 5HENE NIV,

Rzlooe—(—%)" .......................................... (1)
2T RBSHVCLEEERESHY, d XRE mm, &, n ZThTHPYEORENHCIVEE
DR ThD, d B—BORTRE CHREMNME L Jihs, » DHESHERE: Jih, REXZTS
DTWBNECEHIZ DT B DOREZRT,

(1) KL Rosin-Rummler DHTFEH & LifH, 1933 4E, P. Roswv 3 XU E. RummLer AVERIC
SWTEBRIICRDTHERIEL, LK% OB & idBE oW T ORESHERN L TREL &
BFIBITW %,

d
(LOkE AP ~ )
LEB LT 2 R LT
10g(10g ——1120>=n(log d—10g d7)+eerreereessnenanesinnsianenns (2)
Lichhb, X log d, YEIC log (log ng—o—> % HBD% 7 57 (Rosin-Rummler-Bennet X &
ol al
05. 05
1 ]
3 §
5 '35
10 10
2 T » 7
25 DN
I 2 Ten 2
~368 35 36855
g2 5z
E 0 #g
#3 & g 7
&3 w» wms ® m—
1] ?, 85 A 7] = 85 —+T9
g . 2 Moo
[ - w3
s !‘3 A g + gz
1&1—5 < 48 3
W 2’; 95 6/4-—0,\0 5 E 95
oo BT N 2 §\\ 9%
L ? 97 -] 97
s E 95 $ 5
g 90 g o
£ s & s
990 990
995 995
005 0J 02 03 0405 ' 2 3 4 005 ol 02 03 0405 1 2 3 4
Particle diameter, mm — ‘Particle diameter, mm —s :
#m = o om
B5K VEARROWMEYD R-R-B HRO H6R Bk~ vEFE®HDO R-R-B RN (E&
— (5£B& No. 6, 10, 22) No. 32)
Fig. 5 A few examples of size distributions of Fig. 6 Size distribution of crushed Pinus
crushed charcoal particles—Quercus charcoal charcoal particles, Run No. 32.

samples, Run No. 6, 10 and 22.
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(1) KT d=d i

R=100¢"1=36.8
IOTHET 36.8% i35 d DIZMNER d OETHS, » FEROAETH,
FREE - Pk - AR H.Heywoop DR % A\ TARIBE AT AR D EMURLEY O PHRELHEL,
FORNE SO THIMEDES ¥R T & L, BRI FHRE L RROEXRE L ORREHE LT
bo Tichb, WHEWH Rosin-RummlerF7FICHE S By, KA LOTHEHRENRINS,

B3R Ca2—75, v — L BWREKRIEDFIBRIE
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Table 3. Average particle size of crushed charcoal by jaw crusher.
R o BB SEIERIEE
RBET Sample KBRS | MEEAToEN | Average
s 0 E [ B ’ particle
Run No. Refining Hardness d " size (mm)

1 BRS v — 7 2.5 0.72 3.09
2 — 10 2.6 0.69 3.34
3 — 17 3.0 0.78 3.46
4 — 20 2.8 0.84 3.07
S B mean 2.7 0.76 3.24

5 =) alA — 6 1.4 0.84 1.53
6 — 10 1.7 1.00 1.70
7 — 12 1.8 0.85 1.96
8 — 18 1.8 0.87 1.93
F # mean 1.7 0.89 1.78

9 BRy R F 2 10 2.2 0.97 2.23
10 4 . 10 2.3 0.95 2.35
11 6 10 2.2 0.87 2.36
12 8 10 2.3 0.94 2.36
3z B mean 2.3 0.93 2.33

13 B v 7 9 2.0 0.77 2.33
14 9 6 2.4 0.80 2.72
15 9 8 2.1 0.81 2.35
16 9 9 2.1 0.86 2.27
17 9< 6 2.3 0.80 2.60
18 9< 7 2.5 0.80 2.83
19 9< 8 2.3 0.82 2.62
s ] mean 2.2 0.81 2.53

20 BR> 5 2 6 1.7 0.82 1.89
21 4 6 1.8 0.85 1.96
22 6 6 1.8 0.85 1.96
23 8 6 1.8 0.82 2.00
e =] mean 1.8 0.84 1.95

24 BR7 Y 1 <1 1.1 0.65 1.50
25 1 5 1.4 0.73 1,71
26 2 <1 1.3 0.64 1.80
27 2 5 1.3 0.67 1.72
28 3 <1 1.6 0.62 2.31
29 3 3 1.4 0.71 1.75
30 6 <1 1.6 0.67 2.11
¥ ] mean 1.4 0.67 1.84
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(3) R PREs (1) ROBSHBORHOELE LTEL DI L OE L KE S CEANE
bDThD, FHREOBHFHEIMIC 10 FED 5555, %1385V EYIC* BTS2
BAITHE L 0L DTH D, RRIERBHYCOEXBOEH HELRI O, Rosin-Rummler H|
EATARED dOR2OWTE (3) REAVDIHA, dordT0o2) LAMTEEHENEL bR L
DERZEOTEDY, EHDCRALL,

s =27y Ve —RIDEARRTHBMARROKES AL R-R-B R ECINTERL 5 KbleE
SRR, sk b Zo&Es LUK ESEELERNL, (3) :—J‘:_VCJ: hYPHRELRFHE L (83
Fo 12fZL, <V (Run No. 31~33) TIREMALHET 57 (3) R T RHRETHETE
ot (1H%% 6 KR,

2. K= LICLBHRER
2.1 RBARRS X OCRBFE

B 1RCBH LICRRD 5 b, BEBHEXS 2RRTHOESBITBA TS 2 -7 5 » ¥v — L OHER
RBREFOt, & 5WHTEYDRES L Rosin-Rummler Blicithd, (3) K& SR beh
REHME (median ) FFHEL, WL EE LI, RHOEER JOBERYE 4 RTRT, ki,
FERFHEIRO LB ThD, Tihbd, BRBETFHESLLVHTFLT2~525 . 2L, £D200g
BRI A - I (R 240mm, B E 240 mm, 45 R/M, BENHE 1/41P) B¢ 1B L, fiEEFAL
HTS DT ERITRO,

HaEk BREBOA-LILVFRAINCLBLEIVHTHRL AT VE
Table 4. Distribution of diameter and average particle size (by median) of crushed
charcoal which pulverized by a laboratory ball mill.

- : N z O N

A Sample *t gpmulaé:{? ‘;V(;iﬁgp%%?t?g\?: for/oindicated i K;Za;a@

T EE B E ol particle
giarcoal Refin-| Hard- Note 4.04 4.204 1.;90 0.2864 0.(221 0.214 %el;)zv :zgigg
spégés ing  ness Ezﬁg) 1.90 | 0.864] 0.221] 0.140] 0.074| LIF | (mm)
Kunugi o | 10 29.4 | 55.9 | 73.9 | 86.4 | 90.5 | 99.4 | 100.0  2.38
Kashi 7] 9 ;;%123?\10.13 29.9 | 42.1 | 48.5 | 56.4 | 62.2 | 76.8 | 100.0|  0.74
Nara 2| 6 |=No.20 |59.5|76.5 81.5|86.5|88.899.6 | 100.0 P *0
ditto 4| 6 |=No.21 43.3 | 59.8 | 67.9 | 76.1 | 81.1 | 97.4 | 100.0  3.17
ditto 6 | 6 |=No.22 36.1| 48.4 | 53.0 | 59.9 | 65.7 | 75.8 | 100.0  1.54
ditto 8| 6 |=No.23 31.1 | 38.1 | 41.5 | 47.5 | 52.7 | 63.9 | 100.0|  0.18
Kuri 0 | <1 46.6 | 68.4 | 73.0 | 76.3 | 78.5 | 98.7 | 100.0|  3.71
Matsu 8 | <1 35.8 | 31.6 | 33.9 | 36.8 | 38.7 | 57.5 | 100.0,  0.10

3. ZEOHOHTRAR

3.1 RBIARE

BIERACRIE L BiRy Y (RELE#EELL, BEr v IVPBO-Y 28 AV
1, WERZGLUTTIOLDOELSL (BTR), BRECHKHIL2~9 LT (B8R), KRILEDE
VDRSS AT, 0L READEREDODORES, THEES XOTFHRERE L LTHLbhAl
», & 69 HOTRARK % L >TEOHBAOHE# KR Lic, BRER JOTEMMERS 5 RITR
T
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Fig. 7 Frequency of hardness of
charcoal prepared for crushing
test with edge runner, hammer
crusher and single runner at-

trition mill,
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Fig. 8 Frequency of refining of charcoal prepared for

crushing test with edge runner, hammer crusher
and single runner attrition mill,

BESER =, OFvF—, ~VY=—7IF .y Ve —, EBEABVRC X 5BRRRAORBONHTE
Table 5. Analytical value of sample that prepared for crushed test with edge-runner,
hammer crusher and single runner attrition mill.

® K B K 4 . CEERE
Apparent density Ash % Moisture % Volatile matter | Fixed carbon %
0.4 2.8 7.1 15.8 \ 74.3

3.2 EEREARPEIs X OKERRO ke

mb‘ﬁ:*ﬁﬁﬁil v

-, ERXEPETHS, KREGIFEERDLED

Thd,

MRAHLALETSBVHT L, BENCS S
IHBEEREAL LYK T Rosin-Rummler-Bennet
BEECS =, b LA (8 10, 11, 12 K),
FYF—BIV A V=—7F, v —RIBHDIT
FRIFEEREZRT, ERRACLBH00 5 bR
BOBEREE L LISSA O 2 PIRERELNTR T
BB OWTL (3) RiC X 2 PR S X ORIES
FHOPRBEREY, BECOWCTUIHRBERED LY
BELE, $7RCohERT,

CITVF—,

NS —=T Ty U

=5

EOK AL

Fig. 9 Single runner attrition mill,
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Table 6. Specification of the grinding machines and experimental conditions
of charcoal sample, :
BARIOH 4 X ) e EBR&H
Sample size gﬁw}ﬁﬁ{h & Uf‘tl:ﬁ?ﬂlﬂﬁ %Eﬁﬁ% Experimental
at feedings pecification of machine un No. condition
s LA (i) =y égﬁ%ﬂ‘; Edge-runner R, 5
- 2 v [AldE an rotation type . .
Fist-size r — 5 Roller : fE£= 5 FHH#l Granite Working hrs. min.
BEEXIE 960X300 mm 1 2
-2 DEFE Diameter of pan 1,540 mm 2 3
[Ed5%  Rotation : 21RIM
BWHENE Motor : 34H phase, 5P 3 5
1@ZFE AR Each feeding : 20 kg 4 7
B B (ii) »~v~<=—=27%, v+ — Hammer crusher
Range of )TN ) Y 18, B T
diameter : Swing hammer type
10~30 .mm vy -2— Hopper : 260X 190 mm 5
[BlfEAE DL : Diameter of disk rotor 126mm
[E#E$  Rotation : 5,800 R/M
¥BFDTEF Crevice of bar screen :
12 mm
EENE Motor : 3%H phase, 2P
BAR DA ] B £ B % #
Sample size WS X OO | ERES Experimental condition
5B\ HDK -
; at Specification of machine Run No. % X ; Rl?tffii{ %ﬁ%ﬁ%ﬁ
eeding yes o :
gireen mm RIM disk stator
B E (i) FERABHFHEE Single
ditto runner attrition mill
ZRBMAFITRNEREH 6 2 2,000 | P4} 2 FE, Double
2l same as Fig. 16
TR AR & AR X D 7
‘)Lc%igb%ﬂ@ﬁ@;%%%#;)
WTW5b, ry —=hbv7 -
T ERECHmEohsicETL | ’ 2,000 PR, 1FEE
fcﬁﬂﬂiﬁlbjﬂi:l n SIS Single
EF L INTLA LI D hrFx
e e
, DWW RERIER iz
BB T~ 5, 55 | © z Rl I R
lgis FUBEEBIITHATRE TS
The crushing chamber is co-
nsisted of a rotor and a stat- 9 3 650 A E
or with teeth like projection. ditto
The sample which was fallen
in the center of the chamber
from the hopper via shifter 10 5 650 [SHEDZL, 1 KkF
and is blown off to the outsi- Single
de by centrifugal force and &
crushed by clutching of the
projection and at last, throu-
gh the sieve equipped at the 1 > 650 PIst 2 /8
border fallen down to the out- Doublg
side. The sieve and the sta-
tor is renewable (Fig. 16).
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TR =, 05VF—, ~"V=—2F,Ve—KIU
. EEZBTHRIT X 5 R IROBEREE Y O FHhE :
Table 7. The average particle size of crushed charcoal product crushed by the
edge-runnet, hammer crusher and single runner attrition mill.
()RR X B¥
R . AT VR RS
ERET | RIS | RESTHER | O SE | Average size .
Run No. v , particle by the by median Machine
equation (3)
mm mm
1 1.3 0.53 2.40 0.79 Edge-runner
2 1.1 0.55 1.89 0.62
3 0.9 . 0.50 1.80 0.53
4 0.5 0.57 0.80 0.27
5 5.5 0.58 8.64 2.42 Hammer crusher
6 0.2 0.69 0.26 0.21
7 1.3 0.74 1.56 2.20 Single runner
8 0.4 0.49 0.83 0.21 attrition mill
9 — — — 0.67
10 1.8 0.85 1.96 2.97
11 — o — 0.29
#8%k KREM OB MM o
Table 8, Comparison among the representative grindabilities by charcoal products.
R S Bk
Factor gim ozis uafg D?gree Eg free;%)m Mean square Variance
q! error ratio
’® B M
Between the charcoal 6.894 5 1.379 F.j=33.63
products
R—PREPIRURH
Within the charcoal 0.983 24
products
N = .
A 5]
Total 7.877 29
FIR RED L OWPBME L BRERE & DR
Table 9. Relationship of grindability to production of powder charcoal
by charcoal products.
I B B H®HB B o FF
Factor Sum of square Degree of freedom Mean square error

SRR AT B iR
REDEZ

44.011 1 44.011
Ascribed regression
B T 5 3 416
Unknown causes 4.249 L
& H)
(=} A
Total 48.260 4

e, WXL ATEYRTHEBEORMC ERE L L TOERO Zhhui: k O EREREZRE L,
FOREL Tl Thbb, B 1EERON T 4, EOROBRES L, REZ L OBRE CRERIE

mm) P CHBEREEOTHIT LE I Reli,

# 13 RTENER LOERERTHS, ZOER
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Fig. 13 Relationship of grindability to produc-
tion of powder charcoal by charcoal products.
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BTy, —RRBIIE LW RHETHEDT
Wb, LadFEERCERBRNBEShIOR,
BARO—FK L BEL LRV THRV L L,
AR b AR b I DE L & LT,

BOTNLHBRENEET DD THY, BN LOCEREC L 5 2 bhikAT5EBER, S
B I DER RSN B OIS L E L B LI TERNTES 5 e KE B & OEBERIARDNIBEY

eHBECHEET S L E L TUATOBRELTn2%,
1.3 RERHSHTE & B & ORIV T

10k ARIRBEEE X WP & DBIR

Table 10, Relationship of hardness to grindability.
¥ Fn H B E ¥ B ¥ H
Factor Sum of square Degree of freedom Mean square error
gﬁm%?%?%ﬂ
EomEF 1.791 1 1.791
Ascribed regression
E B &~ H
Unknown causes 5.926 28 0.212
& Bt
H Total 7.717 29
HILKR RIRERE » oE & OBIfR
Table 11. Relationship of refining to grindability in black charcoal.
S A ! H H®BH E ¥ B ¥ A
Factor Sum of square Degree of freedom Mean square error -
BRI 5
PR DR 1.688 1 1.688
Ascribed regression
E B &~ B 1.009 20 0.050
Unknown causes
A =
(=] a
Total 2.697 21
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12k KROBHE & WMt & OB
Table 12. Relationship of apparent density to grindability.

S L B ®H B ¥ B3 ¥ K
Factor Sum of square Degree of freedom Mean square error
EMECHT AT
R DElR 2.953 1 2.953
Ascribed regression
K B &~ H 4.133 25 0.165
Unknown causes
D =
™ Total wt 7.086 26
#13% KRIROHE & Bkt & 0Bk
- Table 13. Relationship of specific gravity to grindability,
¥ 5 f H B E ¥ B ¥ K
Factor Sum of square Degree of freedom Mean square error
EHEBICHT 5T
HiEE OIER 0.061 1 0.061
Ascribed regression
E R R @M 7.025 25 0.281
Unknown causes .
N =S : '
B Total 7.086 26
Hlak KRROKIARE BRHE L OBIR
Table 14, Relationship of porosity to grindability.
® K f B H E S = I S
Factor Sum of square Degree of freedom Mean square error
SAFICHT 5T
L
KO 2.265 1 2.265
Ascribed regression
K B & B 4.821 25 0.193
Unknown causes
B &t
Total 7.086 26
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BHRIIEE TV, Ticbd, RO X5 AERALXREDS = L NTE D,

D REBEESEVD O EEREA TV,

2) BREBVCTEEENREWRY, THbbRIEISEA TV DE EBEBFEZZITIR WV,

3) AHENKEVEFLBERRELZHE G,
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Table 15, A synopsis of the significance on relationships of characteristics to
grindability and comparison among the efficiencies of characteristics
as independent factor of grindability in commercial charcoal,
< AT 5HE
B R | HEERRTHOEN ECKTAFS| F B f | MERK

Characteristics | Degree | =775 "~ HiZ DfE

that analysed of error fiqm Fo The value of | Significance | Correlation
for relationship an: :c un(’: abl table of F corr- ficient

to grindability | freedom | ;) ct(:- € esponding deg- coctiicien

o iree of freedom
PPN

EE H;I;ness 29 0.212 8.45 7.64 (@=1%) Significant 0.48
ZIREE) _10 :
Refining 21 0.050 33.78 | 8.02 (e=1%)|M. L ditto 0.79
BEE —10 ;

Apparent density| 2 0.165 17.86 | 7.77 (@=1%)|AE ditto 0.65
K B _conBETRW
Specific gravity 25 0.281 4.61 ca,250(a@=5%) Not significant 0.09
K[HE —ion AR
Porosity 25 0.193 11.74 7.77 («=1%) Significant —0.57
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Fig. 20 Size distribution of charcoal particles
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Fig. 19 Size distribution of charcoal
particles crushed by jaw crusher.
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Table 16. A comparative review of reduction
ratio on crushed charcoals by several crushers.

" i 5 %t 8023 Wik Lt
Reduction ratio of
Crushing machine Sample crushed charcoal
Ca—s5yve— | ARY VFEY
Jaw crusher Sample No. I 3.1
B> 74 I 8.5
B/ 2¥¥H W 3.0
BR»oFH W 3.1
BRrIFH 0V 3.5
BR7VEH W 4.2
BiR< v it 3.8
=, OFVF— Run No. | 26.0
Edge runner 2 33.2
) 3 35.0
4 57.6
" Hammer eresher 5 >
ARRITHS 6 47.5
Sing}g runner 7 12.7
attrition mill
8 30.3
9 18.0
10 9.5
11 9.7

T C Tk 80 % WFEIL Reo ZRAI X D RD BICL Edfet),
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CZTC Fao 1352 1B D 80% KIFE, Pso (ZBMEWD 80% HETHS, 80% KB L13LD 80%
PEBLTSHWT LA RE RS T, BFH reduction ratio L X2>TC, FTEORTLFIMAMLD
BEYRLTINTESD, BEHO 80% WL EE 16 RiRT, ¥, # 19~21 RKKREXS
DEEBHHHRLI ZHARCIIEYS a —DOFE, HE 0.846~1.9mm CHEROHHERL, 0.74~
0.140mm KEAERT, D TFHO peak DR (Fiobb, WIEFY) B IVBOBEEC I
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On the Grindability of Commercial Charcoal.

Fusako ABE
(Résumé)

A study on the grindability of commercial charcoal was made with several crushers,
particularly, a jaw crusher.

Thirty three (33) specimens of white charcoal of Quercus spp. and black charcoal of the
same spp., and charcoal of Castanea crenata and Pinus sp. by hardness and carbonization
(indicated by the patented tester, socalled “Charcoal Refining Tester”) were prepared. Some
analytic values were determined on these specimens. Then, they were crushed by a jaw crusher
and screened with 5,10,20,60,100 and 200-mesh sieves. The straight line was obtained

(except Pinus sp.) when the distributions of crushed charcoal particles were plotted on
RosiN-RamMMLER-BENNET graph (see Fig.5 in the text), and the average diameter of the particle
in mm can be determined by Heywoops’ equation (see the equation (3) in the text).

Assuming that a given value of the average diameter of the particle indicates the extent
of the grindability, a comparison was made among measured values and a study on the
correlation among grindability and characteristics of charcoal was .made. The conclusion
thus obtained is as follows:

i) In common charcoal, the more the carbonization, the easier the grindability.

ii ) The higher the hardness or the porosity of the charcoal, or the lesser the apparent
density of the charcoal, the easier the grindability. ‘

iii) It is difficult to analogize the grindability from the specific gravity.

iv) The average value of the grindability by the wood-stuff and the amount of dust
charcoal produced in the package are correlated, i.e., charcoal easily crushed by a jaw crusher
is found heavily crushed in pieces when a consumer opens the end of the package for use.

v) The reduction ratio of charcoal was determined by various crushers. The ratio thus
obtained is 3~4 by a jaw crusher, 26~58 by an edge runner, 5 by a hammer crusher and 10
to 48 by a single runner attrition mill,

vi) When the distribution of weight percentage of crushed charcoal particles was examined
on various crushers, because of the fact that the minimum was found between 60 to 100 mesh
size in every machine, it is presumed that there is a possibility of selective crushing according
to internal different constituent of charcoal.



