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KMBED L S BHEAFHEE L TRRICIE B0 E DD EBAPLBHEL D & oI
T2 DICHRDIZHBNT, $HY X+ 7 (Quercus crispula BL.) Kith 2 BHSF b TR
LLT1100°C £ T100°C & X ADKRKAEDLKD, TOWBELOHE (BRE, K, K
#®, KF I - FBRGED), BEEE, B0, HADRERE BRI EMSRAGEE S
EHIL, EOEHICET BrEHTRLT,
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ERFEEHER
L XZESR &K

SW-EEYRIHUERDOI XX, 77, JY, 2T 0%, AV, BIUA
LS FORKEZ X (L) B ERLTOAEXMEACEE LT BEREE 85U
o, TOMRLBKT45~55% OAETAEE LT, BHURMAICEL, 2005}
HFWELIOTHRT 5 L& L, ,

RR™ (3 16 FO A 2 BB RS b, 300° 500°, 700°C iz 1 wRmak LCARES
0<@,%hBﬁXWSXwVaﬁﬁ)%%ngO&&29CER@¢K%5?V7—
g —hic 8EMANT, FVY —~ 8 —DIRICRAKEANTS B, TOMKB, 77, ¥77,
TV ey E 13 EERIEED LR S ONT, KEZBRIREBEI BB LEMN, vV &
AV ADEES00°C TR L 7 AKRRDFH300°C THRICL AR LD b RINEBIR TS
s BAT2 Y OH4 300°C & 500°C THRALL AMARKOKERBNERF L TH DR,

HE™ 3@ 10 ERiB 0% 7 7 (BT75cm), # =7 (%£60cm) £FHNT, ¥ K
T 300°C 25 1100°C ¥ T 100°C & X B DAREEDC D, 60 4 vy 2 £BBLIARY v
7w 1g A2 hICHE L TRIBHEE BT Aok, TOME, EHBORIEAS Y 12~13
% TH 5D, RAGREE 300~400°C D & & DKF E T~8% IR L, OO B FILEED L
FUCONT, WEAFREAL, 100°C THRILL AR 14~15% O KFEBBET 3 &
WL,

A BRI E

NBEEBRE NI Z TH B 2 XF 5 (Quercus crispula BL) KIEZFO XS4 BIE L
0b, 01gMSRBERHL, MUNEK (75 2RO ABOKRS S, A3omx B
dem) ic 01 g MHYE L EMICIRIKL, BBE YORBIK—BICHIT LA, chx JIS
BB LT, HRONEE AN BRALRBET, 106~110°C T 1 BRI L,
FVT -~ THEREITHARTRLL, 0L 20EEBEREIBET0099%6g, BA
2 01008g ThHo, CNOLOMBY YDT 5% HY, 233°C (232~235C) 075 v &
DRICBNTHET VT 8~ (CDFVY 5~ D FTBWICRBMEBEAEANTS 3) D
BiCANT, FVT—~8—DTIBTNRNES K3 AHARE T 5 9w I T~ T TEBEA
7ee B0GMC DI S IARRARE LB DLDL, BBEE YA I DL LTISZAELLL
W, GFERFF (BEs LIBROR) 0212 20 50, #E LAOBHELE, 2SO TEL
LERICHBY YOI 9 EHPTI I VEPOFv Y — 5 ~thic 1EBE LT, KER
BEEBCULD, LEBDOT, COLER BANSAHSLE LEEM, BEEEC o
Céﬁﬁéo0§ﬁ2%@,MﬁﬁSﬁ%,mﬁﬁ&,m&m&%@%ﬁ%%ﬁumb
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THELTODR, AIEERIZ6ETHZ2050, 2 LHLSERE T TORGERMIZ 315 &

ficis 5,

ERIFRERENOY \/7“11/&(,’)0\'(2{[3[*9“‘.’):}’5Cf£07‘:75§, 200°C icim# LT
S DhF Y TIVOBRIRBTRED LD 1ELXTRBEBC D,

B &# =X

BI~E2E, Bl~EAKChLT R, RholfERoEYT L, fiessc
150 7o R EA A S RIBR IS L 7o,

Wl IX95RKRROKERRE L REEEOMRK
Table 1. Adsorption of water vapour on oak (Quercus crispula BL.)
charcoals carbonized at various temperatures %
R’ & E B oE R OM & )
Carbonization ___Time (hour) . P B
temp?éature 0~05 | 05~15 l 1.5~35 l 35~75 ‘ 75~155 ’ 155~315| Total
I i m W \ Vi
105 3.9 40 2.1 1.6 0.2 - 01 117
200 2.9 39 1.9 .l 0 0 9.8
300 35 2.1 0.5 0.6 — 0.1 - 01 6.5
400 44 2.7 05 0.4 0.2 - 0.1 7.7
500 44 25 0.2 0.2 0.2 — 0.1 7.0
600 38 2.8 0.4 0.2 0.1 — 0.1 7.0
700 41 3.8 0.5 0.2 0.2 - 01 8.3
. 800 3.9 47 1.3 0.3 0.2 - 0.2 9.8
900 42 49 1.9 0.2 0.2 - 03 10.7
1000 3.9 49 2.7 0.1 0.2 — 03 11.1
1100 35 4.0 35 0.9 0.2 0 12.1
B2HR AROKERIRBLRUABEORE HH
Table 2. Adsorption of water vapour on charcoals
carbonized at various temperatures (accumulated) % .
Cﬁbﬁﬁnfﬁm B . I@fg (hﬁr)jﬁ 10%%E 5 f?? i
temperature | ;¢ 15 3.5 75 155 315 Oeﬁlsgfﬁse% :?:tge
°C vapour.
105 39 7.9 10.0 11.6 ns 1.7 10.5
200 2.9 6.8 8.7 9.8 9.8 9.8 8.9
300 35 56 6.1 6.7 6.6 65 6.1
400 44 7.1 7.6 80 7.8 7.7 7.1
500 44 69 7.1 73 71 7.0 6.5
600 3.8 6.6 7.0 7.2 71 7.0 6.5
700 ‘41 7.9 8.4 86 8.4 83 7.7
800 3.9 8.6 9.9 10.2 10.0 9.8 ‘8.9
900 4.2 9.1 11.0 1.2 11.0 10.7 9.7
1000 3.9 8.8 115 116 114 1.1 10.0
1100 35 75 11.0 11.9 121 121 10.8
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Fig. 1. Process of adsorption
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" of water vapour. “a’group
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Fig. 3. Process of adsorption

5 of water vapour. “c”group
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W2E AESIEE Dru—-F Fig. 4. Adsorption of water vapour
Fig. 2. Process of adsorption on charcoals carbonized at
of water vapour. “b’group various temperatures.

BLIEDLOKEREBEAELTOWA KT ELBE, 3OOV ~TIChF 5 EBTE

a) 105°C & 200°C icm# L7ckY  H2EHE (05~15 EM) KBAROKEA R
ERS

b) 300~700°C THRALL 7 ARK  BWORE (0~05E:[) OL XicBAORSER
ZRL, Z00bBEHICHKIT B,

c) 800~1100°C THRALL 7R  #2EE (05~15 R cBAOBRBERERL
“@” F v~ 7 Sl AERT, &< i 1100°C f;ﬁftbtﬁéaiﬁé;slﬁla(15~35ﬁf'aﬁ )i
LBV DOR 35%) 2WMET 3,

kfhic?lﬁ@_tﬁbcﬁﬂf%nB*ﬁ‘&tﬂféé"ﬂf:KKﬁ@éﬁ%& % &, 105°C ok



KEBAGEEE X 2R (B (Fe) : . 21

FHd sk UC1L7% DR 3%2 %% U, 200°C icim# L o KB I 2% R LT 98
% EBHET 5, & 5ic300°C THRILL AR IZH T ) 65% 2BET204T, BEDOH
155, 400°C TRIGL HARRIZD P LR LT 7.7% 2 WAET 55, 500°C THLL 72 & D
d 57 DR LT T70% 2 WET B, 600°C THAULL 72 AR & 500°C TRILL A & & &
BRUL T0% 2BHEL, TOOBRMEED LREESCKBICRERNE KL, T
75 B T00°C DK 4 83%, 800°C i 9.8%, 900°C T10%7 4 ¥ %%k LT 10.7% £
# L, 1000°C T 111%, 1100°C T 121% & 5 BROKRARERET 5,

FREL, WEONLERAROMERE 100 & LEETH 00, CALLRELE
RIBAROERAE 100 & Lic & = D%, H2RO—BENOMTrPF, ThdOM
% BAREERDOKSD® OEEE101%, L RROXTOFELHET2% & 5~THS
&, BADERE 1000C TRV F T ORED 100% & EEAEBRLTHY, HAD
RIRD 7.2% 1F 600°C TR+ T KK D 65% & T00°C TP 7 7.7% O hMichi 3,
%5, BADKRRIE—IE500°CBLETONRLEELSNEHD, REOEAREAFER
BRUBRRICHZ BN, K LBOKNE, L ATHEORIOLBALLICOV
TEHEXSHROMETES >,

BHY @ hxshso D AR 300°C T RALL 7 & & 7.73% OWREETR L,
. 400°C THALL 72 & & 1% 7.93%, 500°C TRALL 72 & %13 7.85%, 20D B RILEED L5
EEDICHKRTEEL, 400°CTHRILL B4, REBRIPPOHRTICLEHELTH
B, COMRREEOBEBE 20k —KT B, '

2 B B

- DUPONT® 377 Y ANA A YV 2 7% 2I5~545°C I MBA LT, T&iAROTHS
MERBOREEBCL DN, ZOE, EAMOKRE 4730 cal 3 R/ILEED FHic>h
TREICRE (2D, 515°C T 8272cal DA (L D & & DRFEHAHIZ 884%) L1720
20D 5 545°C THRALL 72 AR I3 8250cal & 70T, RBEBEDPVRPT B & L1

UL (3 3 F 7 % 205° 272°, 310°, 400°, 500°, 600°, 700°, 1000°C &5 FE ic fu L
TAREDLD, ZOHBERELT, 500°C THRILLZRRMBAOREALAT 3 &8
&L, )

A) R F=* _

RIK#K 03~04 g % 105~110°C OBRFMEZET LRHERE L OB, BANE L THE
HEBLZ O LHEEMICOOAY., BERKISOLUDRBOL L S IC—KEE LTHA
HEEEZRD, COIB2HREEODTRGEEEL, BERKOBAE R 1g 5 /- » 4160cal
ThHolehd, ChhLBAKIKC EORBEAEM L, D& BERTHELOT-MAHLER
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RDOKYTHu ) —A—2—ZFHNTJIS. M802V IL X DT RABDORELE B LD,
i id 20°C DfER E TIT, REHPBO DA KR 195C, 4Ai3 205°C 5%
LUt =97 voEREE O ZDBEEIRS DS & REGNAULT-PFAUNDLER O
RiC & B BUADHES S C 1357,
B #% &%
HIFRLBESROLH>TH 5,

BIR ARoHFLRLEBEOBK

Table 3. Calorific value of charcoals carbonized at various temperatures.

» | 1g OAM® b RRORR
RE®EE | B R *ﬁoﬂém‘?5$ﬁ©%5 REOREE | agmw
! Calorific value of B Carbon
Carbonization | Calorifiec value, i Yleld of |charcoal produced =X 100 content of
temperature calories i charcoal from 1 g of wood, A ' chareoal
°C : (%) calories (B) ‘ (%) (26
105 46300 | 100 4,630 100 48.86
|
300 5,390 ‘ 66.5 , 3,580 77 55.79
400 6,650 340 2,260 49 71.81
500 7,510 295 2,220 48 | 8066
600 8,010 277 ' 2,220 48 D g9a2
700 7,890 i 25.8 2,040 44 [ 92,06
800 - 7,770 | 25.6 1,990 43 | 93.51
900 7,600 ! 25.1 1,910 4 ‘ 94.39
1000 7,640 ‘ 25.1 1,920 41 j 94.77
1100 7,630 \ 24.7 1,880 41 } 96.18

Zhick % & 4630 cal O KR$H12 300°C T LT 2 Lic 2T 760cal o #BEAE T L
T5390cal £72D, &5iC400°C TRILY 5 & —%ic 1260 cal O#E % % L T 6650 cal
L7185, 500°C THIL L7 E413 860cal £% LT 7510cal L7y, 600°C THRILL 72K
K13 8000cal 2z LT8010cal DEX{E&E 2, ZOOE BH#BR LTI >RIPLT

W, bbb, T00°CTHERIMULARZ 780cal & 120cal 12 &igdL, 800°C Tk -

Ui RIRIE 7770 cal L 13D T; 7 U L 120cal {3 %, 900°C BL T iR{bLL fe KRR IZ

7600 cal & & 755,

‘ ¥R, RMEHRT 3L, BEREHICEAL T600°C THAMD 8010cal 2R L,

ZTODLREFICDHTHT DI LTOL &0 S EMERT,
INSOPMEICARKDODPEEZFLT, Lg DARMDPOETIARAROBBEBEHEML, &5

KARMDE DTV EHBOMABARRICEDILDEVIHRBOBERLHE L, Thi

& % & 4630 cal o kH 1g % 300°C TRILL 72384, 23% O#/EFE% LT, 3580cal &

130, 400°C TRALL 2 BB BHICHKP LT, 2260cal &150, b EDARMBOHES
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DB1% kKDl LICNB, QDL '
500°C, 600°CTHRALL = BAESH % D #h | //%NK‘\“**
B OEEIIITOM, T00°C icmB Loy 7w
KD KE A% EERBERELT
REOBRHEEIM% L133, chidc
DIV D REDKRFEAAMERT 500
B0 L EEEREENSEEEI LN
3, ZODH, LIEVICEPLT00C  “Y
TREBRRERIE 4% &0, 11000C
FTHEDBEE, #E, 900°C 1L
ETHRALU 2B #560% R Lic
ST EMb B,

SHEMNBAES0I0cal & SR LI- E &
DRFEOEARIEIFROK S 89.12 1 ‘
9% T B2 iz Dupont® OHEED 0 15 300 .m 700 900 op 1100
884% LABDEBLEMERLTY  pg 3 Corine valns of oot
%. Dupont® & BEL'™ i3 500°C HEET carbonized at various temperatures.
RAGU e RIRDS, BAROBMENHZELTED, ABEFICH T B 600°C TRALL 7 AR
BREZRUIEREV0COD L EH 50, REOEERBIZIFVELLIE,SS
i, BEDAOFRAEY, EZERBOXEX, BERERBRBOEEREIRES
HbDTHAD.

6000

3000 K0T
AL By ¥4

1900

[4

3 2 X B 1t

BLaYbEN & RiLey® (3HE 1.75 O#EE 100cc iz 202 DE 7 v LB 5 UV 2B U123
ZRVTEE 60~100 4 v/ 2, 1g) 28ILL, BRELTL BHEBAREY -85 4 1%
AN RIRBICRR S TEILOHE S L B Lc, Z2OME, BRoRSEINCc MR
BiICONT, REBAAOREBERIBELLYD, KIRIE 25 FBHic 328mg ORM7 AR
£ sERE L ,

BELYRI—KVYTT v OWFICENT, BLAYDEN 5 L UAEMK Tcc £5HE -
005g icmA T, BHEH>BHPIMBAL TRRBBIEB Y, RETIREHAEHA
Ea—UVw P THIELE, FORE, AKKE258MIcEB01gh0 235cc DR A
AEFETEELE, ,

B I ST, BB ERBICR, ERMILICRE RLE, REE
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REEZONTHEM, BERAOLEE, BEHOEEET L0 51313 THIHHE S RhE
L, BRICEOTREFIDRED BREEE IR T 2 BESRE L RET F0TES 5
ER, ‘

TP QBIRE v F 27— 27 A5 REE L RERFRZ 800°C 45 2800°C % T
2 DEEICIAL, 0K 0.0500 g B LHE (FhE 1.290 OB S0cc itEZ7 v o8 H Y
SgAEBMLILSD) Fmz, &5 REPT1RERERS, 7?757 ANVT—ICEBLT
ZOREFHURE LIz, £ORE, (001) @R RERIEIBAT A &84, RENTRIEHR
POBEE SN, BHLOETNGDIEEMESNDT, XRERFICLSTICH 5RE
RUCOBELHMTE B L Lic, 08, TOBARARPIRELTV LA LbDTI,

AL, EAE HA® RRRORBORIIC C ORRMLEIA LT, REMEE & — &
YT T s ORBI bNTREDORIEHEETRT & L.

WHE, BAY, BAO R IAAHY, 247, vIAvOuR, BREORNL 3T
BRD 100~150 Ao 2O 05gICHEE-BEY o LB Y ) OFEH S0cc £z, 100°C
DBHRHT 3 BB LSRG T AT 4 v ~CHBL TREERE U2, DR, &
Rix 17.0~21.4%, RiRiE 105~154% B3 h, BIRIIBR K DB LBEBBEL, BR
B BLEOREOF 3 LERBILR AMAT 2 HIEICH B LHE L,

A RBFE

BLAaYDEN & RILEY® QO FH:ICIE 5 DTHG6 0);: HICEBEMA TN 2EDK
SHEAED Dbl BESHE I L TRRERBRAZREF A b OERHL,
Kahlbaum © Natronkalk (% 1~2 mm) & Merck ¢ Natronasbest DR &#%E D0, 2K
SHOTHVAE, CRICEOT2AEONSMET I, 1TAHORINSET URET 2R
BAAAEEEESZLONE SO EnbhD, LAHOREYAE DDA LSICT 5,

HPO, KOs

ofp U | W

YRy
“JUBE FOR ADSORPTION

MARIOT BOTTLE

V=TG4 LT RO TAA LR
SopALIME + NATRONASBEST / \\W/ A48

WIRE GAUZ
WATER BATH

=971 L
SODALIME -

BOE KX B EE
Fig. 6. Apparatus for wet oxidation.
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BIEEE L BLAYDEN & RILEYY SRARK Y T 2RO TOEY, —EOREEHR DM
H#E %7 51507, Mariot &y 2 Ulc, Chck D—gOREAEDC EHTE
LPsEERBOTBELL LD 3, (b LAESAREL THNIE Mariot © v &7k bs
WTY5) £/, VEFTORERIARICBIKEMATHOMBL TRILELTHEST
VBN, KREMABEEMEILEEBL, REBICRBAABRETLIIET o A
TE20T, BILBE TEBARIT TEroBRNELL L,

B (L0 13 % HPO, (BhE 1.75)100cc Ic B 7 o Ak 4 ) K,Cr,0,20g 5 &b L7c b D
THERE SHRMEORRRATH 2, TRIN TV AHBRELELTODOLDRDOTE ~
F) - RYTERMOCTRERBEL A, HELD STl L, By o sBy ) idA
JUVDHBKTER LD, BRPTH LD THLBBhichxIELNLPET Ol
Afz, 80 4 vV 2% B EHBN005 g% M R TERICERERL, RISE (B4
mm ORBRE) 15D, BELTHE SABRBICOL L, EBLROREE. Lhdi
Db, BBILE Tcc 2/ T3 5, Mariot V¥ o RO THIZEAERLLLDTHLE, ¥
Re Y ERSEOMO T 7 (A) £ BT, WARKROEZAFAS 23 U, Mariot
EVERRLTISMICAcc DEDEET 3, COBPSRIABMRFERFIICHNT
FLEENTOS, 0FT L2003 7 BO) XD HZT, BIIKANEFOBE
&0 3T UTREEREFE Libror (B8l e X O FFEY 5. BERSE, Las>TRIS
B 25 Bl TH 3, LEOEBETRE 2D OSF I v 74T AETHORE, RIEH
ERIEDMICH BHALH VY Y AEDTICTRO T B REE A A% Mariot & v £RLT
TREBRLT, SEOERICKROUELL S 12 L, ‘

BB, BETIRBHAZHNAC2—-Vvy P THIET 3 FEYHNEDEBMEEL
SNIDT, THRENCEBRLTANKL LTS, Vi -5 —NZAOKBHEEDT B EAEOH
éﬁmm@ﬁ§<2ﬁb,%@kbgl—vﬁr¢®ﬁﬁmﬁﬁbfmﬁfgu@om

B # =2 A

EA~E6H, ST~ELEOLSTH B,

BRBILOBELD LT OIKE, RNETHAKREAADEENLCREOEE S
&, TNBEBOM%ICH I 50EFHL, ThERRBAEE X LicLr,

1) BEokzRCLIVE _

BIHRFRLIR O MR R T, BIE 111, K5 107 %, H 95.42%, 7 30.64%,
g~ FOWREERZ 00268 g/g, & 7875 cal, %77 OREEIC SO T I TR (002) 25 3.60
AJN@ﬁZBA,aizyuvh@k%éu@@gwmuA@ggmmngf5of,
R 25RO SEARBFRICBOTHABEE S 370 Th 5.

CORBIITTICBO A vV A TRMFLTHIDT, CO—BWEL D TV ITHT
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Ba4R AxaocrunorBdoERKRL

Table 4. Effect of size of sample on wet oxidation %
HABoKXKE 3 K B 8B 5]
(v va) Time (hour) &t
Size of sample - ~ - ’ ~ - Total
{mesh) 0~0.5 0.5~1.0 1.0~15 1.5~2.0 2.0~25
80~ 0.8 3.2 3.0 l 32 . 2,7 12.9
80~100 0.7 12 1.6 ‘ 1.7 1.7 6.9
100~150 14 1.5 ‘ 22 2.0 1.9 9.0
150~ 1.6 41 44 3.4 3.3 16.8

FoS5 X’ RKrRoEABMAEREBEDOBEE

Table 5. Wet oxidation of charcoals carbonized at various femperatures %

R R & B’
Carbonization Time (hour) Bl
temperature | g5 i 0.5~1.0 1.0~15 1.5~2.0 2.0~2.5 Total
105 297 5.4 17 14 08 " 390
300 22,0 5.3 1.7 1.1 1.0 31.1
400 1.0 14 ' 23 22 26 95
500 0.9 1.9 25 2.7 27 10.7
600 09 1.9 1.9 .22 23 9.2
700 0.9 22 3.5 39 3.2 13.7
800 20 4.3 47 34 46 19,0
900 2.2 5.6 6.6 5.8 49 251
1000 2.3 65 5.3 4.0 44 225
1100 2.6 74 71 6.1 - 5.2 284
6k AKRoWAELRABREOBR ®EHE
Table 6. Wet oxidation of charcoals carbonized at various
temperatures (accumulated) %
®AEE 2 Iy 53 B AHORFEW B RDORFESLR
Carbonization Time (hour) SEX (%) |(fkshi3E (%)
temperatare | o5 1.0 15 2.0 25 nggl n A%ﬁi"mo
105 29.7 35.1 36.8 38.2 390 886" 79.8
300 22.0 27.3 29,0 30.1 311 55.79 55.7
400 1.0 24 4.7 6.9 9.5 71.81 . 182
500 0.9 2.8 5.3 8.0 10.7 80,66 133
600 0.9 2.8 4.7 6.9 9.2 89.12 103
700 0.9 3.1 6.6 105 - 13.7 - 92.06 149
800 2.0 6.3 11.0 144 19.0 93,51 20,3
900 2.2 78 14.4 20.2 25.1 94.39 26.6
1000 23 8.8 14.1 18.1 22,5 94.77 23.7
100 | 26 10.0 17.1 23.2 28.4 96.18 29,5
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Fig. 7. Effect of size of sample
on wet oxidation.
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Process of wet oxidation.
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Fig. 9. Process of wet oxidation.
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Fig. 10. Process of wet oxidation.

“

¢”’group

267

T80~100 4 v/ 2, 100~150 2 v/ a, 150 1 5/ 2 2@ BLZEOD 3 WHFICHIFT

MABMES B2, TORRIFARLFETROLO>THS, Thick3LHTF0H

5 80~100 4 v/ 2 DS D IRFEREEEN69% THD, 100~1502 » & 2D & Dit 9.0

%EtDT, W2UBHAT S, 150 4 v 2 2 BBLAHTOC EH0 b 0TI 168% &
DT, 100~150 2 9/ 2 Db DD B XSICH8% AT Z, 2D, KFDksan
CEDPLBBECONTHRBARAOREBDARXL BRI LRI OHTHD, COEMII

BLAYDEN 50 O & —H T 5, 80 A v a2 @EBLELDIL129% THEY, WWET D~
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Fig. 11. Wet oxidation of charcoals
carbonized at various temperatures.
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Fig. 12. Wet oxidation of charcoals
carbonized at various temperatures.
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Table 7. Structure of charcoals carbonized at various temperatures A

ReBRE | [T R - | 29A%9v FOKES
Carbonization i Spacing of plane | Dimension of crystallite
temperature (002) | (100) ’ Le La

400 3.72 7.8

500 3.72 7.6

600 . 3.72 2.06 8.1 14.4
700 3.67 . 2.08 7.9 238
800 3.67 2.07 8.3 26.5
900 3.60 2.06 8.0 26.7
1000 3.63 2,05 8.7 323
1100 -3.60 . 2.06 83 30.7
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Fig. 13. Dimensions of crystallites of charcoals
carbonized at various temperatures.
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1100°C THEAL L 72 KR 12 7630 cal & 73>,
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Table 8. Adsorption of water vapour, calorific value, wet oxidation and
X-ray examination on charcoals carbonized at various temperatures

B . ' -
Carbomzathn 105 | 200 | 300 | 400 500 | 600 700 | 800 | 900 | 1000 | 1100

temperature (°C)
| i !
Adsorption of water ; \ 5
vapour (25) Z ,
5 # & & 8 | N |
on basis of oven-dry 11.7 98, 65 .7 7.0 7.0 8.3 9.8 10.7i‘ 1.1 121
- .sample i : [

bl i
on basis of sample 10.5 8.9‘
~adsorbed water vapour, !
. i )
Mg, ey — ; ‘ |
Calorific value, calories | ‘ !
SOl (A) 3 ~ ' ; |
on baISIS of oven-dry | 4,630 —1 5,390| 6,650| 7,510! 8,010 | 7,890 | 7,770 7,600; 7,640i 7,630
sample : ! :

KESRBRE

6.1 71 6.5 6.5 7.7 8.9 9.7 100 108

| B i
ig DA b ) | | |

35 Kt O# I ; , ‘

Calorific value of char-| 4,630 — 13,580 2,260 2,220 2,220 2,040| 1,990 1,910 1,9201 1,880
coals produced from ‘ i ! |

1g of wood _ ‘ i ‘ : |
B F = \ i \
Rati 0,‘§X 100 (%) 100 — i 77 49 48 . 48 ) 44 43 41 | 41 41
B X R | |
Wet oxidation (%) ‘
on basis of oven-dry 39.0 — 1 311 95| 10.7 9.2 13.7| 19.0] 25.1; 225 284
sample ’ |

. : i
XEERORE ' \ :
based on carbon in 79.8 -——! 557, 13.2| 13.3| 103! 14.9| 203 26,6 23.7 295
sample : % ; 1

X #® &% B , _ \

X-ray examination A

367| 3.67| 360 363, 3.60
2.08) 207 2.06| 2.05| 2.06

mW A R :

Spacing of plane (002) - - —| 3.72| 3.72| 3.72
(o) | —| —| —| — —| 206

JYRL2YY POKRED i !

Dimension of ;

crystallite L. —{ - —| 78 76/ 81: 79 83 80| 87| 83

La —| = —| —| —| 144 238] 265 2671 323 307
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’ Summary

In studies described in the previous report, oven-dry test pieces of Mizunara oak
(Quercus crispula BL.) were carbonized in an electric furnace up to 1100°C with 100°C
intervals. '

In this report, adsorption of water vapour, calorific value, reactivity tested by
wet oxidation method and crystalline structure of those charcoals are described.

The results are summarized in Table 8.

1) Oak sawdust adsorbs 11.7% of water vapour on basis of oven-dry sample;
the adsorptivity decreases with the increment of carbonization temperature, the
charcoal carbonized at 300°C adsorbs only 6.5% which is the minimum value.. The
charcoal at 400°C adsorbs 7.7% which is ca. 1% higher than the adsorption at 300°C,
but the charcoal at 500°C and 600°C adsorbs 7.0%; then the adsorptivity increases
to 12.1% at 1100°C with the increment of carbonization temperature. '

These charcoals are divided into three groups according to the manner of adsorp-
tion. ' .

a: Oak sawdust heated at 105°C and 200°C.------ These materials show maximum
adsorptivity during 0.5-1.5 hours from the beginning of adsorption. .

b: Charcoals carbonized at 300-700°C.------ These charcoals show maximum adsorp-
tivity during 0-0.5 hour. ’

c: Charcoals carbonized at 800-1100°C.:---.- These charcoals show maximum
adsorptivity during 0.5-1.5 hours, which is similar to “a” group. ‘

2) Calorific value of oak wood was 4630 calories; the value increased with the
increment of carbonization temperatixre; the charcoal which carbonized at 600°C
showed the maximum value, 8010 calories. Then, the value decreased gradually,
the charcoal carbonized at 1100°C showed 7630 calories. : . ‘

3) Wet oxidation using potassium dichromate-phosphoric acid mixture was carried
out on these charcoals. In the wet oxidation of cak sawdust; the ratio of carbon

" calculated from carbon dioxide to sample was 37%. »

The ratio decreases with the increment of temperature, the charcoal carbonized
at 400-600°C gave only 10%. Then, the ratio increases to 28.4% at 1100°C with the
increment of temperaturé. ‘

These charcoals are divided into three groups according to the manner of
oxidation.

a: Oak sawdust dried at 105°C and charcoal carbonized at 300°C.----- A large
amount of carbon dioxide is produced during the first 30 minutes, then the production
decreases rapidly. ’

b: Charcoals carbonized at 400-700°C..-.-.. The ratio is 1% during the first 30
minutes, then the CO, gas increases gradually.

c: Charcoals carbonized at 800-1100°C..-.-.- The ratio is 2-3% during the first
30 minutes and the maximum generation of CO, lies in the second or third 30 minutes.

Also, the ratio of carbon in carbon dioxide to carbon in sample was calculated.
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The ratio of charcoal carbonized at 600°C was 10% ; the charcoal showed maximum
resistance to the oxidizing liquor.

4) By X—ray examination of the structure of these charcoals; the spacings of
planes and dimensions of crystallites were determined.

As for the spacings of the planes, the value of (002) decreased slightly from 3.72
to 360A on heating up to 1100°C. The height of crystallite (L.) hardly changes,
while the width (L,) increases gradually from 14 to 32 A with the increment of carbon-
ization temperature. '



