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ABSTRACT

In order to preserve atmospheric environment it is required to develop a high performance solvent
recovery system. The activated carbon fiber (ACF) has been widely used for the solvent recovery
system because of its high performance in adsorbent property. In this system water vapor is presently
utilized for desorption of absorbed materials in ACF. The use of steam and recovery of desorption
substances from the water make the running cost very high. Therefore, development of the solvent
recovery system without using water is expected. ACF is made of carbon, and has electric conductivity.
Self-heating of ACF by electric current resolves the problem. Further, this method remarkably
increases the heating efficiency because self-heating doesnt depend on heat conduction. Generally,
electrodes are applied to the ACF sheet to energize the sheet. The sheet is heated and becomes warm.
Heat loss also arises in the electrodes simultaneously. This heat has possibility of generating hot spots
and short-passes in ACE. These phenomena are serious problem in view of uniform heating and the
safety of apparatus. To avoid these undesirable phenomena, we must make electrode resistance much
smaller than that of heating part of ACF. This also conducts increase of energizing efficiency. On the
point of electrode materials decreasing electrode resistance and its temperature dependence, several
kinds of metals were adopted as experimental materials, and electrode resistance was measured
heating up to 20001. As the result of experiments, it was found that a brass was the most suitable
material for the electrodes of ACF self-heating system except a fear of chloridation by decomposed
solvent. On the other hand, mechanical characteristics of the ACF sheet were measured as the
condition of fabricating absorbing/disorbing elements. Stress-strain curve of ACF sheet were obtained
from the experiments using an autograph. The upper limit of the stress was about 0.22 N/mm for the
strain of 0.09. Electrical resistance was also measured at the same time. The value of resistance
decreased down to 2% from an initial value at the strain of 0.05%. From these results, it was known
that fabricating condition on the stress of the sheet did not have to exceed 0.05%. Further, attempts
at making electrode impedance extremely low have been achieved. The pressure on the part of
electrodes sandwiching the sheet decreases electrode impedance, and also increase of electrode plates’
area decreases the impedance. However, there were limitations to the increase of the pressure and the
area. Newly devised method for the connection is to use electric conducting adhesive. The adhesive,
epoxy resin with Ag particles as fillers, commercially available, is applied to the interface between
metal electrodes and the edge of ACF sheet. The edge area of the sheet is 3x50 mm’. This method
makes no electrode plates on the sheet surface. Removal of electrodes from the surface makes the
effective heating volume of ACF up to near 100%. Condition of hardening the adhesive was 150 T30
min. This temperature is close to the maximum temperature of regeneration of ACF. After hardening
the adhesive electric impedance of the connection part was measured, and the value obtained from the
experiment was about 1 Q. This value was the lowest in the series of this kind of studies. As a further
study heat resistant electrode was considered using conductive adhesive made of polyimide resin.
Hardening was conveyed under 290 Tx20 min. Electrode resistance was the same order as the epoxy
resin. Adoption of heat resistant electrode does not only promise safe operation of regeneration, but
also expands application fields of higher temperature regeneration. In conclusion, the method
developed in this study will be available for construction of the high performance solvent recovery
system.

AR LY
KREfrs, REFLO BN SERD VIO ORIADHHZMNA, TNoWEZREINLEMAT S
CENEFENTW S, EEREMHE ACH 13EHFORERENImD TENS Z &5, BHIEITE

—129—



BOEETLL A RELTELIEONTWS, ACF ICHE L/-BHIZEINT 51213, KRS CREZ
ACFIZHEA L., Bc k- THRAEYEZHAEIE, ACF OFEZRS. AL~ ACF IZTELHRVERLT
FRTHZENTES. LML, INSOFEITIE. EEOXERL. PRMENVZEORESENDH
%, FFICKBK[E AW FETIE, BRAEKE—EIZENENEDOT, KNS2EET 20T A MA
NN BIVED, E»s%bbvk HPAKRETHD. DD, KEHAWT, LAbERTEF VOO 2EIX
T%éﬁ%ﬁ/xTA@%%@WiMTméo$mnm ACF OFMIIRFETHDZEITHERL, ACF
WEBEEBRERT &I o THEREZTMRALEEDEORINEZHAS ETE53HDTHD, 20D
XOBT AT 4 TIXLHEIN S H o= ERICE S TWialn, ZOHE M, ACF O@BBITELERY M AR
v N DT, ya—bemﬁm%@ﬁ%ﬁEzD\y—h%m%&mlémtmmé—ﬁtmﬁﬁ
HZENHREETH o/ &, F-mEBHABMD ACF & OHEflER! %Hé%@ﬁﬁ%mmﬁm&fﬁm
DB, ZZTORENKEL, BRERMADRETH oI EITXD. AHFEIL. EROREOR
a0, ACF OBERBEEMAFEZREETAHIEEZANETIHDTH S,

5 M O FENE & Bk

ACF 7x)V b 2EE 3 mBECMILZS— b 2EHAERNEREORGETL A NELTHERATS
728, FIUTED {1 % 8 EE B O BIKIT OB Z X 0, ACF O &SRR MBFEA 2 vl §E & 3 2 H5%
BFEEITo/z. £, ACF > — FOWIRICBWTEBRZ L W5 —ha2d 2 KA wFRITHEALE,
_L—Fo) SR 2R L, ACF > —hO&EMET 2, > — MNiljum OB EBHK % (JILL/ ACF > — 2%

BTG 2, ACF > — MRy FARY b2 a—MNZA2ECIERNWZ012E, ST (SR
&MF&—F@%ME#)%/—F%ﬂ%®mhibmé<ﬁéb£m%éo—W Z DMK
ACF 1T N7 0 8 <KWIEE S Tldzn, B FEBRRICE S 2007 5 & B IIK < 722 D3R E
MWD, £z, ACF OBEMERENL 100~150C72D T, FiEN6ZDREHE TOENEILEMDNHE
Nh5, BEREICENZSHMEMRT O, 88, 6. WEH. EiE, Wi, %‘%\X?yvx
B EDOHMEHZDOWT, EMEMOBEFEREERET o, JOME, BildEiE R DKL,
EEEERRDIZNWDIFETH o7z, LML, ACF BRICHELINDI NS NARE 4#%%3%1/(*%#
U7zhkES, BEMNFEE OREEE, 7220, RERFIEFINO M T NI Z2RERIT DWW TIERM
BOED, KIT, TVAZ FOERIFICEEE/R25] R DBEICDWTREMAZ2M57/=0, ACF—b
DI OV THREZTT o /2. BB ZF — TS 712X oTRDE, EN0. 09 DEE
JEINEA 0,22 N/mm TRAERD, B2ZNUUEEZ 2 S0 Loz, T ACF > — hOBSIE
Piollo/, EEzRRBT 5 &, IBPUITR0 D, 059 0. 00 OEEITHR/ANERD, FORIEHHEL .
MR RERZEAD ERBITEN U, INSOREMNS, T A2 MEEEHNZ ACF > — M5 X
5%@&%&%%@m:&ﬁ§%f%5 L EWbh o T,

ACF Oz FiF570ickd, BEROBIE TORE (8% 2HAMNE < T2REND 3,
TR & ACF > — b EoEMmfEZKE<TE, EMERIMEL 22139 THS. Z0BEBXITHED
WT, BEROYA X2 —FOEIFMICHIEILTHEELZE IS, MIZL 20 DI EiE s
Usholz, M LERR, SRIXEEAENBMIROHICEF L THREBAL, Y2 RAyFRIZL
THAFENBORES ETEALRWED EZEZ 5N, LERS T, HEBREOAZZIXZHNIE,
ZFNLLERES L THIEEACHREIIMBETER N, T, BEHEEHEDTIEE, YO RIvF
RICHENZED ACF R EICER T2 2 ENTERNDT, ACF >— FORIARIEREELS T3,
ACF > — b ORISR Z2EL TEHENIBANSIE. ﬁ/bﬁz? EOEBITNETWEE LN, Bk
DERING, WRELTY Y Ry FEMOEEZ 0 &L, @&ME&@%%%%@ >— b D
E&?éi&@%ﬁ?@%ﬁ%ﬁ%&%i%hto$¥ ACF ¥ — b OFIRBIRITEIE 1005725,
—J5, MBEHEIZOWTIE ACF > — MBI 2 BT 2 VW ﬁ<f%%# MM TS,
DD, ZOESOEREELS UTEBME EOEERETO /-0, EEEESFICK 28 kE2EZ
oo THRFIUBIBICEBE 4+ 59— L THEETEHBMLEE ﬁh%ﬁ TENEERZEHWTES
& ACF > — b3 (3X 50 mm®)DEBEBEEREE 2175 /2. BLSRMAIE 150C X 30 min TH %,
B EETOEIIZRDIZEZAK 1 QTHD, WEEFTOT—IHFEHIKWVETH - 7=,
ZUT LB &, BREOEHIEL ACF MEEOIEFLD 100 50D 1IZTHZEBESZTHD. N
BN E 9% EICT B2 ENTES, L L, BEAELSEHORE 150CIIERDOHE
HAERED FREFRUTTH O, MHEMEC %mwmm FIT, ZeltEEZL. XDERICH
ZIGHEERER OB 2772, —RIZ, RUA I REBRISWMEVEICEND DT, Zh
ZRAWERIUCSENT 4 5 —0OHEEFFN ;of%ﬁ%ﬁotoﬁﬁﬂﬁm PRV 290°C X 20
min TH 5, BMEFAITIIRFIBBEOSEEERUA—FTH o=, DAL 5 EROWHIER R
NG, ERICHLES SR BEBMBEAENERSN/ZEEZHD,

—130—




