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Table 1 Waste phenol resins used for the experiment

Composition (wt. fraction)

Yield of char Ash content

Sample ) Y, (=) in the char

Resin Sawdust Glass fiber Asbestos Others 0 w, (—)

A 0.5 0.3 —_ —_— 0.2 0.536 0.091

B 0. 65 0.20 _— 0.15 0. 527 0.230

C 0.7 e e 0.3 0.539 0.127

D 0.43 — 0. 45 0.12 0. 800 0. 683

E 0.47 0.10 — 0.37 0.06 0. 602 0.576

F 1.00 —_— e —_ —_— 0. 606 0.0

IMARELMC X > Tl dhTwb, L, 7=/ —AEEEE
W onT, ERHEROFE, B8 LB ROB AT O WL
W EERBRE LBl R bRy 7 = 7 —VEIBDAERIIN
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B LU RBEkRER EDELEY RFCHE L, DWW T,
B LB RC OV TERERDBRE & n#FE£% 5B hiK
L, HRER BEERERSOE(LRE L, U EOKERYE
BALT, 7=/ —NERREEYOEEROFER L LTOMERY
BEf L7,
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2.1 £ B&
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2.1.2 BREBOUICEFESS® : 4 30g DRk AER DO /NH
g (NEEX—EET ABEXERTATIHEOHREIL 39
mm TH5b, EBEDHEMCOWTIRBELRNC R LE) KFET
AL, ®FE% 1l/min OFETHE Lo 8~9°C/min DOFEET
850°C ¥ THIRT5, 850°C T 10 SRfRFE LRILEKT T5,
S¥, BERYKEICY VX TRIELHET 5, IERHIK
GO bKBZEERCT VRL, THOBALLARE LD
HWLBET S, cO—&ED#HBFEX L VEL, &R OWTRE
R (BERPR) ORICHERRY 3 ~8EEHEE L1, MEXR
BRILETROERE (ROAXGAKNER) il LTEHKL,
X, TEbTo RILRTHEOZERBOIER Yo 3R 1KRENT
WBDT, X, hOBEREYEEDRRY ~OBEIKRA T/
%o

Y=Y,(1-Xo) (1)

2.1.3 BERBEEOMNESE : MBEICHES TIHTFE N
ADERIHRH B Tod, HORBRICEEZIETI /840 €

Fig.1 Schematic diagram of a thermobalance reactor

1: Reactor tube, 2:Furnace, 3:Thermobalance, 4:

Temp. programmer, 5: Recorder, 6 : Platinum basket,

7 : Thermocouple, 8: Cooling water, 9 : Deoxygen

10 : Silica gel, 11 : Flow meter, 12 : Micro-tube
13 : Evaporator

unit,
pump,

T, K1RT8#7 v e vARIGERY AV URERICEE %
PE Lico RIEVET LIEREH 80mg ¥ HE&MO 2 7
v MO, 850°C 123\~ T 500mi/min OKEZETE LA
RIGXCEEELXEHE LIS, COFET TR TFRAOHER
DR ERTED I L2 DD UDHE L, ERERIIKS
FROCIREOLDER L HEEL LIKIGR X #BOTEREL
oo Xe #RAVWBZ LI LT, REDADRIGEEYRATE
bo Iek, Xr & X, OBIIZ 2> XXM T 519,

(- A-=X)

Xr=1 1—w,
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(1) EADEE ABE MILEK: BE10EE 7s KE
Bk, BEE 101, ©7 7 2—2—%F\T 30°C TA%YE
BRELTHEL o MIFLAK V 1, HTFBELAEBE» LK
KTEH‘-’J Lo

(3)
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pIps<0.3 DFETHE L, B5h SRy BET R Lics
54D & LT, KM Sper HEH Uico M, 5/0s<0.3 DEE
BT 3 ~4 SOV ELIELCH, P& 50 20 K
FIAEALETH - oo RIERDO K E AefEH RIZOVTIRT7. 5K
KEWT N, OBREFEMSWEL, LREEXEDL LI

(3) LB : KPAr v 2 — & — 12k - CTHIFLER 100
A LU EDMILES AR IGE Uico MFLAELLE 100A LIF O MFLES
ik, Ny ORESEFAYIE LEERD iz 2\, Dolli-
more 3% TERMBE M L THE LI,

(4) R/BFEEK: 37T veEvhidbeml, 25%
W L7ehi s 800°C BE  CHRIE L TAR X ELICMEEL, BREK
SOBEBENORFEEROEHE L1,

(5) EEMAEDRRE : KHREAFBERE LTO AR R
HT DI, RvEVIELWNT A Z /) —LERLKOBREFRRY
30°C LR WTHIE Lico AVWERBBIIRAEARA S Y v /RO T v
C YR RERETH D,

¥7o, WHBREREERE LTERTRENE»YRFTT 51D
2, 7=/ —=NKEROBRESREE I VEREEYRE LI
MZLHEC Lichi o, Eheth#i JIS K1474 i Lichis T
HE Lico
2.2 EBRERSIVER .

2.2.1 BERGEE:R 2, #7 v vERGES TRIE
LIeRRIGR A—Xp) ORRERETRL 2o REREEDEA D
IO TIHRARC L > TKREL Bich, ARPTBEUNC 7 4

-, WBH, AT7Y VBELENETRTV5D, TOEE,
BOERIC L > TR B LD RIGEECENE LI EEL DR
5o
%L DBE, KIGEK & EOBICIELEIC S ¥ OBJRIBIL
THZENMBR TS,

d&
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Fig.2 Relation between (1—X;) and £ for various
samples
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Fig.3 Change in burn-off, X, with activation time

DRICEBELET v EVYRIEBTHE LAEE L W /IS
=IZ, FRBCKTER2D X OKNPNERID X, DXPNE
HFLLHIE LTIy K, RO bdic 2R b5
BLleF v+ —2RELICERLIT LS

2.2.2 RHUBELMILSRH: K4, AL CieonT
X B EE Teo/Tro EIRIER X, DBRER LI, EEH®
1L, L ORECOWT 15 & X DEICBKRRTRINSER
BRI T 5 & LA L,

Te/Teo=1—-BX, (6)

ZZT, Tp X F+—DREMIEETHS, FIRECE LS
ARONERIVOBEY*RbLTER (0<BZ1) TH 5, REMN
B Ui B&ik B=1 T, MEFIOBENKEL LB Toh
TRDEINILT8D, AFROFETL (6)RDOBEFRIAKILL
TEbh, FOETAAT2WT 0.63, C&2\\T 0.77 TH
O‘f:o

BOENELIRD L, KAEHER, MILER NFRREIOR
B ELI OB TFHTED, ob i, HILARE Viemd/g-
Fr—) & X, OBFFRIIARTELBRB,

BXe(l—Xc)
V=Vl o)+ P (1—BX,) (7)

T, Vo idF v —DMILAR, 0 XA -—FRVvOEETH S,
b BRPLI 7y LonbLRETE®, FRRATOWTR 1.82
glem?, Ciz oW Tit 1.88g/cmd TH - too X510, RKA &
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Fig.5 Pore volume V vs. X, for samples A and C

CROWTEAEE (7T)R L AFHBEEX R LICEREYRL
foo ARAKRDWLTIE X, DA X \FEH (X >0.3) TIXHAEILR
Fl—&EYTRT. APCROWTHLFFEFO—FEIARbND,
AT 2T, X <0.3 THEME &L EAEI;—FK Lic\ DI,
X AN WIERRFCIIEEE 7 ORECERK L LTRV
KO FHRATE 7o\ EAIFLOFAZEIL (closed pore) MFFEET
Bl THB, ChODRILNF » —hi 5D DAL, X.=0
TkiFs V OHEMELIENECETEL LR, ABAK OV
Ti% 0.083cm¥/g, CikizD\WTik 0.07lemd/g Th » 1o
2.2.3 HEEREMILENH : K6 i LREHK Sper & BIE
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Fig.6 Change in specific surface area, Sggr, with an
increase of burn-off, X,

R X, OBFEYRLI, SR L 5, RERDOAELE
MRECOWTIIZBILR R BREE L ERZ SN AREFEC L - T
Sper RHEE LI, F212, HlE LTARA L COLKRRBELT
WMELCRIE LICHEEEY R LT X DNIVRAR TREERS
BCHIE LA Sper DHBPLKEVL S THBA, BHERITK
EReWEBbhb, BREET Sper XHIE LA OWT
i, EEBREENLESR Sper R 6 1R Lo ¥ N
i, RO SWRERE LCERIRIA TS, AEA
HRETS LSRERE LB L Db RS HEERREYET
BIEMR,SEB SN, Sper OfEIX X.=0.5 T 1000m?/g, X.=
0.7 T 1100m*/g iebET 5, K1 & (LDA» bEEHEED
iz X,=0.5 DS Y=0.268 Th H, EFECHNKTK
X UEEEEYETIERRIAEBOh, BB B, COXEREL=
RO ZNIITITEE T 5, KD, ENLHE L LERRD
Sper AP ZVDIL, ChOLDORBHCIIEE K £ { O NERYE
(H5 A, 7ARAD) BEEFRTVWBEDTHS, LiL,
MR IR TH K F 2 L RLE U EMROEZER L, X=
0.5 TR W ThE 4 400m?/g iw L LA - o RKA, B,
D, EXBLVORFHRZETATVHIHIBIIALTHBDT, =0
I eEREUERRAR b aEhs7 4 57—, BH, &8
DREFLEROHBIIBLDEELBRS,

S ftike /s 7 = 7 — VRS & 2000m2/g Ll o bk
EEYETHAEEREEE LTV B2, AW & IR oREE

Table 2 Comparison of specific surface areas measured by the CO, adsorption (195K)

and the N, adsorption (77.5K)

Sample A Sample C
X Sper(m?/g) (Xc Sper(m?/g)
&) ~ - : .
CO, adsorption N, adsorption CO, adsorption N, adsorption

0 355 — 0 327 —
0.127 496 — 0.120 384 416
0.204 588 621 0. 311 478 556
0.254 638 691 0. 465 — 507
0. 351 799 — 0. 541 473 -
0. 436 875 —

0. 589 987 1010

0. 640 1058 —

0.704 1269 1113
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Fig.8 Change in adsorption isotherms with an increase
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Fig.9 Change in adsorption isotherms with an increase
of burn-off (Methanol-sample A)

T ENRIDEEER TS LI TERL,

7, ERMHERTRETFTHEINSHANA, B, CHHH
BLAERRE, mROEMRR (CAL, Filtrasorb 400) o B
MILES TR B LICERE2 R Lico R ALORE LB R
AL 6~10A (HEDMILNIERIC S S FET 5D T, TR
EFR, 5 VIIERHETOESIFHEOBRECHT S L TFHEIh
%o —H, REB, C2 OB LB Rz EE 100~1000A

Conc. of phenol (mg/l)

Fig. 10 Change in adsorption isotherms with an increase
of burn-off (aqueous phenol solution-sample A)

HEDMAN B FET S, 20X, AKCEERD 747
—, BH, &BERSOBEC L Y HAILEEOREDORILLKE
S BRIt 5T B,

2.2.4 RLEBLBELVICAY / —ILEKOREZER - HIX
RTAEHHREENBORALRABAKOWT, 30°C kT3
RyBvhkbWim AR —VOBRESEBHYAE LICERELZNS
ER 9 IR L, MRICIXTHRO 2 LRiEHR GERRIR, RE6
~8 2y Ya, Sppr=844m*g) HOWTHIE LABREFRERRD
D fedd R Lo

K8, vEvORERY REROHINC LD Ic-TH
L, X,=0.589 &+ 5 LHRC LRROMAER EEIS Dbt
B, X,=0.589 DIEMROBEEYIIEDO KX, Y=022 T
H5bo

—F, ROwRLic A &/ — A DOREZEGT, RERNKE
{Ied EHMEIPNE VLS TREEVBA L, X DPIWE
WROBRBLETETS L5, X.=0.589 OIFEM: R
EOLFRE > THERP LRR X VAELRERYEF T 5. M
SHE 9/0:<0.1 BB E S &, X,=0.127 (FRIEWFH 15 2
TTCRARS LRRY LR HEYE TS5, hiul, H7RR
Lick 51z, KA SBGE LATEERICIIER 10A LT ¢
7 e BB ESFELLLDEE L LR S,

K8 &9mb, RABALIVEELEERIFHEIOEEC
EECHLT VDI bbb, ¥R IND, EBEDCENSTF
WEYRET HHEIL, RIERO/PNSTLIEER CHRIERR
FOBRY EFBZ ENTELZDORbNS, LihiaT, R
KRERINRK (X.=0.127 L +hi¥ Y=0.47) CEEHEFIHAT
EHTLRInB,

2.25 7=/—=LKBEROREZEREIVERER: X 10
2, REANDEE LERRICOWT 7 = 7 -V ABRORE
ZR{\BEYRAUE LERERLI, 7=/ -V RERIRIEROH
&b, X.=0.5~0.6 BETRAXMER2LY, X6
WRERNAE B LW T 5, CAL REUKT 5 LBRER
11 io Ay, Black Creek R HBIE UcEMR (Seer=
1250m?/g) L ¥ 5 &, MIBERK X » Tk (X,=0.589) Black
Creek RX D KELBRERETT,

K 11 12ix, BBAEBALHE L ERRIC>WTa v ER
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Fig.11 Changes in iodine number and specific surface
area with an increase of burn-off for samples
A and B
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Fto ¥, REBAOLBELLEMRTS X >0.4 TilaE
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BR X, OBFRLRIATV5, BIER X.<0.4 OFE T,
2 v REEEITISIE Seer HAIL THMT 55, Xc>0.4 T
1T Sppr 2EINT A b b VRERERIIEM L,
s, S vEREERNERSA LT ¢ 7 v LOREECHIE
LTCWB1HTY, RERNAEL D EXOFED I 7 7 4LO
BENHE VML Y ERERIHEMLALVEEXLD
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UEDHERMD, b &b—BHCACLRTWES 7 =/
BEOEEM THLRAKA L hBRENOET b T4 iR A T
TAEMRABETE 2 2 ENFLNTE » T, TOEERITIT
EE6~10A DMINEHCEEETHOT, SHRER, b
BOIIEHTOES FHERERDOERRICH LTS EEXD
R, F7o, REBALL 2 vRREREDOKE I TRIEHERMD
T A IE R BIET 2 Z EXVTE L,

3 EMROCYBLBECEDBOIMILBES
B A MREDEAL

Er Ry TEMCHERT 256, FROBERREI & & FE
1l DELEAFEANTETHS Z EHNERIND, FIEIRR
T, REAH OB LAEERETHREE R EOREEEYH
Tz Epbhot, FITOER, TOEERY KMEHEM
LicBaicd DR LBAFERANTED LD iR L

3.1 £ B

3.1.1 FALEEER: ERCIARA D OHEE L EER
BEE Lo E10, W0 idedifio CAL R, Wik
VRO BMERE 3105 Lice U, R A2 SEUE LIciEtk K
# A, CAL f% CAL LB T 5, A ORIERIL X.=0.443
THHN, MELIHROBRRDIARERIEL DT, AD Sper
DERFIECHELIETRILD,

3.1.0 HBREE: FAOREERCI_EED 7 7 Al 7
LA\ o PEDOPRILM 20mm T, #25cm OF SR
RAFETATED, 77 5DERITICIE 30£0.2°C DIETKE I

"22) A.W.Loven, Chem. Eng. Prog, 69, No.11, 56(1973).

Table 3 Physical properties of the activated carbons

Particle Particle Packed Pore surface

Sample diameter density  density area
dyo(mm) 0ye(g/cm®) Ppo(g/cm?) Sper(m?*/g)
A
(Waste phe-) 0.68 0.83 0. 46 995
nol resin
B
(CAL) 0. 94 0. 82 0. 47 1090

L, —EDPRETREETI-> T,
BhcAWEBIREERCAWCREBBRIGE TH %,
3.1.3 EBAE: XD (1)~ CRTRELHFEAT »
Iableh A 24 x AROWTIE5E, CAL i oWTik 10 =
< hR LT,

(1) # 30g OFEMR (BHVWIEBLER) ¥R BHEL,
BEH 5 LCETAT Do BCAGIEZREL TR TAEE 0
RDD,

(2) 727—=1, p-=tm7 27—, RAEKM, DBS (¥
FUANVvEVALKRVEEF MY Y A) HERERK 200mg/!
OPETEALEHEEKY 10ml/min OEETHRES 7 - CH&
#'L, Hoo TOC s TOC 3 (& TOC 10A M) T
ELTHAMEYE S,

(3) WEEHNEENADBECE L K-h, BEERYE
H 5 ABEY L 120°C e b foh e h C—BREHR L
TREREYHET S, —HORAK (W 0.5g) ¥IHHL, ZEFK
DORESREL T LTHRER & AR MEEET %0

(4) BHOFRAFEERY MBBRIGHC AL, KERE
o Licht s 10°C/min DEET 850°C ¥ THIE L, BHY7ck5H
721t 850°C IR LTHEERTe 5,

(5) BARTHRORKEE)OHFREEOILR yo HEMT
Bo —HORKEE Y LTHERER MRS, ROTEE
HRET D, Elo, BHORKESB Vb L TEBREYIE
Tho HBHVHIFHETHE, REEZRELT (1) 0RAT » 7D
£

3.2 REBRHERSLUVER

3.2.1 BEEHORE  FAOBEYHET IEELLTHE
& DIFENE X bR BN, BREENIOK/N EHRE RO KIMZiX
— R HABAMEA B B DT, FARD LREHEISRK E70D&RET
THEXTIRI CENHE LWL EEZDRD,

HAROLEEESRA LD 4% RLWETionie, BEY
1 @47 75 » %= CAL Rizo\T, 850°C ioksit 5 RIS+ &1L
TR TCHEER TR~ M 1210, FR 1g EBCESIEE
RO LWEEE Sper X HREEDO K ye R LTHRK LI, &
DOXE» S, CAL Ko 1EIHDHFEIRIS\T Sggr XRAIZT 5
i, IR ye ANTIF 1.0 12705 X S IBRETRIE SV 2 &Y
bbb, CAL R 2@ BURRDOTEAES 5 VILTERRA OB 4
2DWT, K12 DX 5 ABEGREERIFR T 5 OIEECEE TS
50T, HHEROMEA FEEBCBIR <, Sper TR ¥y
=1.0 LB EHTTRACLE LD ERE LI,

IR Yy % 1.0 &35 Db 850°C TO {RFIFRH D &
EREERAZRBICE > THBT A, K 13 4%, FR, 3ERE
e 650N 5 MR R & KER & O RIGERE % 850°C i 3\ TR
ELIAERY R LT 5o MEIIR D ZER\ B R HAED RIGHR



W/ = =% W
AL, 1981, No.11 o 36 » pnh Ak s b

=y - BT 7 = s — A BBEBERE D b & B LI TEHER O 1821

soo— CAL _

ter (m2/g-virgin carbon)
T

l L L n
090  0.95 1.0 1-05 110

Yield, v (=

Fig. 12 Specific surface area of regenerated carbons,
Ster, at different levels of yield (CAL)
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Fig. 13 Relations between solid conversion, X, and

holding time at 850°C
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Fluidized bed reactor :
—[—; virgin carbon

XThs, PiERE, N1ICRULELHT v EVERIGEREY AWV
foo B 13 b, FREBERD 7 ALEEILKZERRL, RILL
FREWME LIERR T O b OO 7 AMEEEAREE LD bbb
bo LichisT, MBIBRIEHF THHEORERX & 850°C vk
5 ISR (R DBFREIIE L TR, DBk
FAMFcEEReFERATES Z Lititsd, B 13 KHE/RY
RLTW5B, FEOHRIETIE, FIKERKEZEHESKFT850C T
FREL, 850C it LIbW - ABREXITHY - CRAHERY
RETB, F5T5&E, yu=L0 T2 NBELRIGRXMNGE
TE%, K 13 »nh, 2O Xicwihd s 850°C TR
WRETE S, 2¥IL, SEXEROLEH L2 bk % 850°C
¥FTHEL, 850°C TR LLLERY KRR v, &K
BRE IR EEEBREETAER L RIGE IR ye=1.0 &
A LO5HLETE D,

3.2.2 ¥R, HFE, FTAREOE(L : FPRTRNLKHT
TIEMRADOTELX T 1ER, 14 0 (a) @rTLoR
IR ye 213F 1.0 107 b D2 ENTE L,

K 14 1Ti¥, FIFE, BTABEOEERC EL > T TRE

11
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Fig.14 Changes in yield, particle diameter and packed
density with an increase of regeneration number
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Fig. 15 Breakthrough curves for sample A at different
regeneration numbers

RT3, BAREAETo2WT, RHTFRMBITIOEHL
TRTCABEINT 2, 2hid, KR ye ZEIF 1L0KKTD
DS RBERTR-> TORENBIEECIOIBRIRT, £0
—EEERFCEBE L TWAB Z XTI LTV 5,

BAEO B, BERIOLDOOEKE DI LEXALREY
BY TELRIRLACHIBRL DB, LAL, M 13 KR
Lick 5 iR ED S O & RIL LB EDBE D 7 A{LEE IR
BERLTH- DT, KEIFEETOMRFTEETIRILLICR
BWED X% EIRHTE YRS  LXRBETH D,

3.2.3 BaAMREOT(L:NIsKk, BEDOLShRLIREL -
THRMBIELTS L5 THR LI, 3 RBRCI DK,
BRI S ROESERYBILEENEROR L LT
WO DT, WRFFTL0RLD > TIFEEEROLER
BT, 22T, HPOoBFARCRT BB O B,
HRLICHELXFIR 30g hHOEBOh2F4ER (=30g) 22 5
AEFTETALKEBADHECBRE L TRLTH S, k¥, 3E
BAEROLERN 25g THHELTH L, ERLLHEESR 30/25
fELcEa M LTEATS, COXSRBERXTR> L
X o TRBEEEROBILERFTE S, Rvd, FEEEIAHETI
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Fig. 16 Change in specific surface area during the
adsorption-regeneration cycles (sample A)
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Fig. 17 Change in specific surface area during the
adsorption-regeneration cycles (CAL)

DR TREMRRIET T 202D 5B, KL RRE D RS
R T DI ) ORDERREYBETILELH 5.

3.2.4 REAROE(L: K161, FEHRACOWTRE, B4E
DL DB LI &b 75 REE Sper(m?/g-HK) DELERIE
LEERER L, B 17 i, HEofeoic CAL Rizst$5
BEBRWERL. CAL RO BE, Sper (X1EBOBATEH
CRA L, 5EBUREOCHEETIIFROMN 1/2 BEDHEICHLET
Bo —H, EHRADESE, Sger X 1EBOHFETIX CAL R
BFERA Licwy, BAERBSETIRORTHRA AL, 5E
DEAETHROWN 1/2 BEDEC T TR T2,

DL REE BEDOL DELIZES - T, HEEE Sher
BT BEOILET bRV, L L, Sger PRV OBEILE
MERA L CAL RTIIKER . TOHFKR, 7=/ —LBHEEE
BEh LB LAEEIRADRBRNLHIRE®K TH S CAL R
LABRECBEFHTEDL I LERLT 2,

3.2.5 MILBABOLEI: K18z, &HE, BHED VERLEKE
&b 7o THILEAMPEALT B X 5 TR Lico $4% 100A L

23) hK._Hashimoto, K. Miura, T. Yamanishi, T. Yamane,
AIChE Annual Meeting (San Francisco, 1979), Paper

No. 122 ¢g.
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Fig. 18 Pore size distribution curves of the virgin,
the used and the regenerated carbons

LD KEBRBEBRAD R 1D T, KITIXFEE 100
A LUFORHOZRRI R T b, 1 EREROMILER M
LR 100A UTFoLERCEWTHROFR L b /L, &

QITHR 20A LTFOMILLIBEREE Tl IhTWBDAb
B, COWERREBEET D E, & 12~13A LT oML
EFRBECEET 5, —7, ¥& 12~18A P Eo@ILOER
WHFROETN I VO ETEL D, L L, &E BEEEI Y
FIORTCERE 12~13A LITO ML R L BEWE T
IhTITE, MABEEIKRESEITE, TOKRELT, HE
EELARZSBHT %,

CAL B0 i b ¥4 20 A LI T MBI« i RAL LB
WEIEET ORI, FEL, HEF L0 KL
LIcBREWEN I 7 n LARERTOHA 2 S5 L HRE LT
o LML, BEENDIWIEE, REWBEOERIC L » Tt
BHAROLA THEMNAGCEETELR®Z ML TV 3,
AW T, EHER 1g Hch OBEREMN 0.25~0.40g LIEH
T, 17 el R C REE Tl S IoREBTH » 1
ZE, XHRBRIELLTVWT = s —AMWRREEBCESEh
TV HENRS TR, RIUmH 1 7 n ILARERY L
LEX bR A,

3.2.6 BFHRACBILTOSRAEMEROTM:3.2.2 %
V3258 WTRR L die, B, BEYL VETIL
EERPNCER T RILMOEN LS b, TOKERELT, &£
TABEDOHM, MIKREEOMD, BEMUAREOE T o L2 HE
ANt FIT, EOBREDRIHIIEERPICEYG LTV 50
PRHLTHD,

R 1B EARLCLIR, BERREDLOERILLEBRENED
FACEBERIZIEFE LV, COBREFATHEUTOL L
TRILLICBREYE R FHITE %,

F1EAOEANCIIERR EBEYWHEOBERIFEMTH 5,
FRERDEIR W, Q &7 5, ZORK®KEZEHZF
T8OCETHBE LAIVOERIAEIATEKY, ZOHEEY
Weso TERbTo EHREDO LD (2EEB UEDOEAICKTIE
EHERERIL LB EW B, B b FER) ¥ KEKSZBEIPT
24) TIRMAL, KRFIHE, THMAK, No 248, 17(1979).

25) WE#KT, HEEH, A1k, 1975 921.
26) WEKT, HEEH, HIL, 1976, 692.
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Adsorbability and Thermal Regeneration of Activated Carbons
Prepared from Waste Phenol-formaldehyde Resins

Kenji Hasuimoto*, Kouichi Miura, Yutaka MivosHi,
Takao Masupa and Toshihiko Yamanisui

Department of Chemical Engineering, Kyoto University ;
Yoshida Honmachi, Sakyo-ku, Kyoto-shi 606 Japan

Activated carbons were produced from five kinds of waste phenol-formaldehyde (PF) resins
by the steam activation. The specific surface area of an activated carbon made from a most
commonly used PF resin (sample A) reached more than 1000m?/g in about 25% yield. The
amounts of benzene and methanol vapors adsorbed on the activated carbon were much larger
than those adsorbed on a commercial carbon (Figs. 8, 9). The amount of phenol adsorbed
from the dilute aqueous solution on the activated carbon was comparable to that of another
commercial carbon (Fig. 10). The specific surface areas of activated carbons produced from
other two PF resins (samples B and C) were also comparable to those of an activated carbon
produced from the Miike coal (Fig. 6).

The activated carbon made from sample A was rendered to the repeated cycles consisting of
adsorption of waste water and thermal regeneration. Although the specific surface area and
the adsorption capacity of the activated carbon decreased with an increase of the number of
the cycle, the extents of the decrease were similar to those of a commercial carbon (CAL).
Thus it was found that the activated carbons made from waste PF resins can serve for practi-
cal use.




