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Manufacturing of activated carbon made from waste woody biomass
ToshiyaHagiwara®, Kensuke Kawarada'®, JunInoue®, Hirokazu Sugimori“®, Minoru Shiraishi®, AkiraWatanabe™

Waste woody biomass such as bark has been incurred in Tokyo. In this study, we aimed to develop economical and high quality
adsorbents made from waste woody biomass, and we enlarged the amount of activated carbon production in several kg with the
aid of manufacturers for practical use. In lab-scale, we achieved high quality activated carbon from the pellets whose mixing ratio
of wood chip and waste bark was 3:1. In this experiment, we made activated carbons in two compositions, that is, “A composition
(wood powder and waste bark is 3:1)" and “B composition (wood powder only)”. As aresult, we succeeded in activated carbons
manufacturing of several kg, but there were some issues in each process. In the granulation process, strength of “A composition”
pellets was fragile. In the carbonization process, a part of each composition char became a powder. In the activating process, the
yield of “A composition” activated carbon was low. To get better performance, it is necessary to sort out some issues in each
process, such as pellets strength and selection of machine type etc.

F—U— RN, BRI, BEEDRAREANL A A

Keywords : activated carbon, bark, waste woody biomass

1. FAHLE

HRARTIE, BERIR /e & OBEFEMRARE A 4~ A D%

AELTHED, ZOEBHSCHENRIHENTHRNE
ENE L o TWD, —F, R 16 BT KEIG YeBh 11k
NWEESHY, WIETEAR L LHL SN 5 VOC (M
HHEAY) OHEHEREIC SWT, KBS EATIIERE
(1] PR 100,000mh LI oWk f s 13 VOC HE
HY M 700ppmC), H/NEBE R ZERTIZ B ERBGL & 35 <X
v 7 ZAOFENBAINT, BEIRZCTH D /e
TR T VOC WLIREEE OB A RS 5720101, %
BEoa 7 Me - KAk & ki, 2 TEERE: VOC
WEMORBENEEN D, REMZ2ZAEF D VOC HEH &
L CIEMERNZET 5D, TOFEEIELTE, Yo F 7,
FIRE ENRHOBI, TR HIEIC K o THRABES
RN R D 2 R TV 5O,

F 5139, N TRAET HARFIM - BEEDRARE A A
~ R &R & U722l T AR Ao SR BEVE (L WL A A O B 3%
ZHMBE LT, WEER 509 DT R A —LFEERICEBWT,
TR IR [ & I RE M OARE T v 78 L OBERT R D
RAENERL 3: 1 0%FETREG L~ > M 800C
TRAk, 1000°C TARZASIRIGLELZ 1T o TIHM R & g L
Too ORGSR, MWILEREMEZFFH, VOC WARMEICEN

1) UG A e S
*2) YRR EE v — 7
*3) NPO IE A BABALHIZE 2

TIEMERPE O, (EHEREEEZ B KYICA T — T >
T UTEREEREZIT, B5E LR R OMRER L O S
N RIZONWTHRET 5,

2. EE
2.1 EHEsERE IEEROFEENT, BREEE

SEEEM ORKy (BIRAFE E/INEIRELAT) &R, BEkE
(BEAME L Z—) ZREELTHWE, FEOBRAI,
T RA — VEBRTE WK & VOCWAETER1E S
ToARER E B ORGP ERL 3: 1 O5MF (LT ARE
ETD) BLOAKOAZOENE (LT BiAGETD) @2
Fke LT,

2.2 EMEREETE AR COEMRIE TR
R E XLy MET AR TR, XLy M ERIEDICTD
RACTRE, AL ZEMERICT DI TR 3 TRE L
(X 1) T, Tb 3 LRE XA R UHASHB LY
A—J—3 L WAL T, EHRE RS LT,

- -
0 = —

JR T

= [mtst]

Bl A

| | =

AL
o] = [sien]
1 iR ELE TR




(VR TR SRR, MRERT 7 T Z b
v (EERWbEN) LML TITok, BILERE LT,
PR G AP — (RIS XL EXB-3 ) % VTRt
FEBMIEL, A AE— FI%P— (BT TEMHT FS-200
) ZRHWCTARE M Lo % 3: 1 OREHT 155
BAELLELOZ A BAEDREE Lz, B BLA OFBHIAE
DOHDI=D, TOEFEFEH LI, T4 ATy H— (R
AT EMRELF40 8, X 2) AT ABRARLUBE
B DJFERHE ¢ Bmm, & &K 10mm OFRIZIERITE L1-1%,
WEhER (WE L s B 702 B ZAWCTHRk L, ki
Folo_Lby N ERICOFREHTRY, &~ OB bEEN
OWTIHHEBR Lz, fELEL Y MZoWnT, &
EERER LY T4 5y B2 0 OEKRHEZIT-
Tro MEBEIL IL ATV LARBITH T AEEAL,
0.1mg F THH&E LEH Lz, SKRRKRE IZIZRIMRAK 55

(Kett & FD-600) Zf#ifH L7z,

K2 FTA4AI7XLy&— (R TR

Q) RALTHE RAETHRRE, R TERSE CRINR
SR LWL THT o, EURbE (BFn TR
MES20CP %, [ 3) #H\TARARBLUNBEADNL v
k% 800°C, WiEdWF % 1 Kpfds KO0 2 Bef CIRILALER 21T
ST, BBE ¢2mm OfFEHNTOHEL, fiEicEs7
ANy MRS Z G TREOFEE L, 858E LRk
WINZHONWT, DEBEREL LT 7K 10g 4729 O
EREMEZIT oIz, MSEET 0L STV Iz
AL, 0dkg £ CRFE LB L7z, &RRHEICITARIMER
AK5rEE (Kett L FD-600) A {EAH L7z, [EE R &HE T
JSM 8812 |ZH#EHL L TIT -7,

Bulletin of TIRI, No.5, 2010

QmATE LR BUELRIE, P00 LEKASE ORIk

KT WAL TiTo7z, B —F U —F LT R
ME (FAMF TR, K4 2HVTABRABIOBE
AR Z 850°C, THEIEMZ 2N, 3MpfR LUV 4 I
M, AKX E 12kg/h TSI 24T\, FEMER 2 8E L7z,
BE LIZIGERIZDOWT, DEBEENEEIT> T2, NEE
FEIL 500ml 27 o L ARSI A EEAL, 0.1mg £ T
HELEH L,

4, BEARXT—X U —F LT X MEF HRIETR)

2.3 EMERMAETME 2 WELZARASBIOBEAD

TEPERIZOWT, HENY A BRI S BAEEE (AR~ L
(#% BELSORP 18PlusT) % MW\ CIIAZEHRIRFE TR T D%
FWERELAEL, WAESRBREER L, 1Bk L2RE
SRR D LR AR L OMALAEE SR Lz, B, b
FERIEL BET EIC L W EH L, MfLod ¢ HMFLEE 2nm LL
T 7 v AT MP I, MIFLEE 2~50nm & A Y FLAFEIT
BHIEICE W HEH L,



3. WRBLUEBE

3.1 RBRIBHR

(DERI TR R 1ICEN LEEREZTRT, 22 TOW
RIZT =y MR—2ZHB T D REHLEEIT T 5Ly b
INBEDEETHDH, ABREL Y MEIBESLy k&t
BT DHE, MEEENNSL, BRERENo T, EWHLL
BRICBWT, A ALYy MIZREOREIZ#H L TF
D, BELEX Ly b &R CRERMFTITER TE RN o7,
T, AR & N ORI AT o oA R, A BLA S
Ly M CTHERIATREIC R - 722Y, EROEEEIL B fitASL v
NGEREO L e oTe, TORER, A BAESL Y MIT
A AT Xy Z—NECOMEREMNEL 20, EMAR
THRENNELS, DSBEENMNSL holztBrbnd, F
7o, JEMEIC LB RBNR DL, KRS DEEB D Ieinodziz
W, GKRERELS o TLE-TZLEEZLND,
WEDH DLy MERET 570X, FEHZE - T
e R OB KR O A &, ol T RIS A R
LMEND D,

F 1R TRERR

ALLER R | YN R | =R e | BKE
L& NS
s ko) | (ko) | @) | 2 FFE | Vo
A OKEB : #HEz=3:1) | 612 | 540 | 88.2 0.53 13.9
B (KEBDA) 740 | 510 | 68.9 0.64 3.9

(2 RAL LR £ 2 TR TRER/BRER~T, B, Rt
WIRZ FOBFIIRICFEOW B 47 d, 2 2 COIE
X RT7AR=RZBITEX Ly MUBEEIZRHTH Ly b
WD ZEDOFEGTH D, RIEDIZONTHLy KA
Bk, A BLARIEWIT B BLERILH LY b2 SEER/NI D
o7, BEERSEBEIL—RINTRAEBETIZHE - TEINT 5
N, AREBRIZBWTIIM R 2 1REH], 2k & 23t
Th, AlS, BEGILICRERETIRONRNST, 2D
Z EM DRI O REENT 1 R THh D T E D
Mmool

A BN R O Lo BIA1E, A BLERIE K
50%, B ELAIRALIHK) 21%TH Y, A BLARILH D503
(L L7=BIE 132 o7z, REBRTHER L7zR{LFEE, Rk
WERDEHLO~EXEDTZOIE, FRIZAZ Y 2—8oY
BB WNTWD R, POEERIZ L > Tk E 250 H3
WCHBEIICEN T LE -T2 EX D, FIC A AL
v MIDSBEN NS hoT2720, B L3, Bk L
TeBNEL o T LESTLEEZLND, XLy MIRKRIK
MOWEEZHLCT DI, FHT XLy NOECR
{ESFPOFIRIZER T A LE R H 5,

ST ¥ — I, 5 5 20104
%2 PETREALR

e | WS | | ] L [EEs

PP 0 | ke | ko) | 06| o0 |7 FE ] o)
Al 1 264.3 [33.9|12.8| 3.1 0.31 92.3
An 2 52.1 6.1 |11.7| 4.3 0.30 94.4
B 1 278.0 |54.4|19.6| 29 0.43 94.3
By 2 68.5 [14.4|21.0| 3.6 0.45 94.6

K BALITR 2 F OB TIRALIS O HRE ISR 2= 57

QMETRE # 3 CMIETREREREZRT, £, HE
RS 2 T O TILRALIE R X OIS B O - R 2 7”9,
ZZTOWHEIE R TARX—RIZBIT DXy MR L
HEIZKT HIEMERINEOFIETH D, A BLETEMER DI
FE B BEATEMER LV b REMIE» 7o, HSEED/N
I A BLE BRACIEE ORERIZ K > THHE LT Wizd,
BGOSR D RBEDWHLEDELRLT < oo fER, A
BlATEMER DINENEL o CLE-T2EEZBND,
R IR & PERIZ I T, B BLATEME R VIR R 0 1 57 I
MOEMT DI LV IERITET Lz, A BEATEERIZE N
TH 3RS 4 B LA R R OB & 0 IR ME T
L7 L2AL, ABCATEMER D 2 FRIIC I 1T HINRIL, 3RF
MICH T DULE 46.1% L 0 b 70D & PRI NN, EEE
1% 43.6% &K< o> T LE -T2, ZHi, IS TRICBWT,
—BHOIZ A AR E 2 FREHE S COREE2{T-o 72
2, ZOBEOIEFNORAKNLZE L TELT, FHNH
DOFEHEE +ICEBRTE R o7z Z L0, AERKANBSIC
o= Z LR ENER EB X BND, KR EDOT-HIZiE
TEHERBERTICFNOERE ERICERT 272 L, FAE
PR E +ICRESE DL NERD D,

# 3. Ml TR R

. TEEWERT | ALERE | UNE | R o
HEE S > SHJE
7 () ka) | (ko) | (%) -
Ai-2 2 5.98 2.60 | 43.6 0.18
Ai-3 3 5.98 2.75 | 46.1 0.20
Ai-4 4 5.98 256 | 42.8 0.19
B-2 2 5.94 424 | 71.4 0.36
B:-3 3 5.94 3.56 | 59.9 0.34
B:-4 4 5.94 3.07 | 51.7 0.33

MTEMEIRIR A FOREFE, RAbeds K OWRTE Rf D W B IRF ] & 79



3.2 JEMERMERESTE SICIRPER DI & BET ek
WREOBRERT, 22 CTOREFTFEASNL Y x5

EHERNEOEIEGTHD, K5 L0, EFTRRDINB, A
BlAd L OB MATEMER O BET LR EAREIZRRE T, &0
EREFEIFON R o7, ARBRCHEMA LIz —x U —
XL D R 1L 850°C S o 7248, KV SR ToE
MNAfREZR e — 4 U — )L 2 A3 E, BET LLBRmED
W EREIRFE D,

1000
900 4
800 -
700 ~
600 -
500 4
400 -
300 4
200 -
100 A

i (nP/g)

=4

BET L fif

O ABLGTEER  BET LR mifl
O BELATEMER BETLLR mnfd

5 10 15
L (%)
5. Utk & BET LEEROBIR

WIZ, R 4 B LG L- 2 e o s O
ROMILEFRE & BET LR ERMOBEKREK 6 17T, K6 X
D, A BLATEMERE IO B B ATE K% T 5 &, BET
HEREREB LR 7 n JLAEICKE REWVITR bR -
7203, A VARFET A BRSTEERO TN KE -T2, £z,
KO VOCHFEM E L TELSHWSNATIY VA Ik
PR O ERMEIS X OB & R LI ARERIGEPER D 3C
BMED %2 ABLATEMER & 2 T 5 &, 37 nflAEfiB X
OVBET FeRMAEIIHRY > TIEHER PR B RE <, AL
BIEERIIARE RIEER LV /N o720y, X VILAFME
WEHIRY O FIEERS R B/NS <, A BEETEMRIIARE
RIEHER L0 b KRE Do, BIEIGHERIZ 7 v L3 %E
L, AVARDRNEVIHELHH00, fim o
W R IR PR R 1T A Y FLAFEN R E Do T2, BkiE T A CIRIE IR
FEEEMEROBESEOEVCE D EELOND, £,
AV FLUTWAEHE %2 XET 57200, X VILBREELTWD
&V LIS ORI, WAEEEE IR LAF & BifF S
%,

Bulletin of TIRI, No.5, 2010

0.60 1200
0.50 1000
_— \a
%’ 0.40 - 800 E
S &
#% 0.30 | A =
i w®
3 AJ
= Eny
= 0.20 - - 400
= w
[Ny m
0.10 =2 v ER [T 20
O-BET tb # il
0.00 - 0
TR B AERIT MR ABLATE IR BRI OGS
CroHT) () (A CI)
6. MIFLAFE & BET LLFE A O RfR
4. F&H

TEPERELE O FEAICNT T, KEEBEORALEN
EEL3: 1054 (ARG BIOKREOLDOSM (B AL
B) O25M4T, EERIERENE kg ICA S — LV CRIESR
Brak A—J—W10H & TiTo 7z,

R TFETIE A BA2 L v N OIERLISAE ORI A +4y
ThHololzdh, DIBEENNSL, GAREREG2>TL
Fol, a6, RILTRERTIRR/ILFORGEICL Y, Rk
PO—HRBRILTH RIS T LESTZZ &0, RIET
R CIEBIEFNEEEN L EET, A BLATGEROILEN
B 2o CLESZ LR EDHBEEN RS-, FT2,
AR FEEE RIS U E R T, BRITRENME o722 b2 e
NEKT, BET HFRmEESCMIAEN/ NI RoTLES
EBxLND, ThOLOMBEAEZHRET LDIE,
Uy MEEOR B, & E Al RIRE 72 & OB oM
BRE+HSICEBE L TRERITHOMLERD D,

Bl

ARFsErE, () BHEHIFRBGERS (IST) SRS
ERFRRE T 1 7T A TIHTORE - BibhEXZ HERE
HALHANBRZE ] ob L TEESNE Lz, B2 b-TZ
Wit L ¥,

(CERK 2247 A 7 BHEAF, AL 22410 H 20 H 552 f4)

-
—

X [

(1) BB TRRUBHBS IRIE O — & e A IR ORIk E
IZ2 T (2004-3-8)
http://www.env.go.jp/press/press.php?serial =4763

(2 EmME=, ks, Mol THIS MR
#At, pp.55 (1992)

(3) HAUHIHUIAS AR TEHFE 7 7 T A [T ORA - RibEX
R 5 EREEEL AN B R ) BORSE, pp.7-8 (2010)

(4) HFREW, mE : P 4R 2003-342014(2003)

(5) HERRMETER, THEZRRE, LMK, /NURKES : TCOMRIE A %
T B PR B D FEMEREAL ), SRA RS, Vol.16, No.1, pp.27-34
(1993)

(6) KUz = [RIGRWA A OR mUHE & AR, FKi, Vol.29,
No.6, pp.448-459 (1991)

SRELISHI,





