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ABSTRACT  Fluorinated activated carbon fibers (FACF) were prepared from activated carbon
fiber (ACF) reacting directly with fluorine. Compared XPS of FACF with that of reference materials,
carbon atom is sp® hybridization, and is combined with fluorine by covalent bond. The result of a;
plots for nitrogen adsorption showed that the specific surface area and micropore volume of FACF were
remarkably lower than those of ACF, but the micropore width was not changed. Type V isotherm is
observed from the adsorption of water on ACF, however, the amount of water adsorbed on FACF is
small. Fluorinated micropore possesses a perfect hydrophobicity and a high stability. The adsorption
isotherms of ethanol and methanol on ACF are type | and those on FACF are close to type |, but amount
of adsorption was markedly decreased by fluorination.
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1 101.3kPa & T 5HM SRR 24~100h, KB & FRLEERTZE (45N FACF-A, FACF-B #1
FACF-C, 5@y FACF), LUK REAT/S # B B InRAE R ML RREE (% 1).
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Table 1 Synthetic conditions of fluorinated activated carbon fibers (fluorine pressure = 101.3kPa)

sample reaction reaction composition color
temperature/K time/h
ACF - - C black
FACF-A 303 100 C1.6F brown black
FACF-B 373 24 C1.4F brown
FACF-C 423 48 Ci.13F yellowish white

Fi &3 ESCA-850 BI3trFii{X il & FACF f1 ACF iX#t (U R &Hik#: C;F;5COONa # LiF)
# XPS, {# ] MgK,(7kV, 30mA)X H4IE. MEMTH Audf;/2(83.6eV) RIE{LEE. XPS Ay
i Cls RUTRHMEL & BE (284.6eV) HEITHATFME. HHikHE7E 10 mPa 1 383 K FHigbH™ 2 h, AF#s:
W% FACF fl ACF fy &M< AR, RMASENREN 77 K, WK, ZBMNPRGEEY
303 K. fif F TC 7L 0 2 o 7 B 280 SO B SSOIE R MR B S0 0B A L SO B SR 4R ey o 1R (9920),
LA RE X BeEy R E R, ShRERAMMILAR. FIFH RS SN ES P/Py=0.95 B+% FACF % ACF
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E LR, EENEBEAS, REEEN REFCUESRRENEAREE. BAMES
fa. FACF 1 ACF £ 77K Ry R LM BRI B SRR T RURK R, (EREIH R I
RIG R iR %, $iRI7 FACF F{RUMIL Y E. BAREF FACF REMEALBERRE, HEMHER
BEHJLFHEE. %2 &, MILAFRRRERREE 0.808 g-om™ 1H5i8Y; REMIL VRET. R
WAL =2Wo/A TR hmALREE 1Y, Kb Wo IMILER, A AARER. STRHRERSsE
ERZE. o BMEREY, EHERFEOFRIAKRERT LREH, SREFMBILAR, HILE
BENRAE BENE; MAERKFEERGERT, NERALEERE ARSALERAmRE 12
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Table 2 Micropore structutes of FACF and ACF obtained from as plots

sample specific surface external surface micropore volume micropore width
area/m2g~?! /m2g~1 /ml g1 /nm
ACF 1390 60 0.64 0.96
FACF-A 490 20 0.22 0.94
FACF-B 425 30 0.19 0.96
FACF-C 440 30 0.19 0.93

i, H 291.2eV iEfZ B BAXHR, BIFE 289.4eV BHEH — /M. £ CrF15COONa 5370, AR
REREF LS RE S TRERRANRRT, HHH 3 METARAFARNRET S CF, £
%. £ XPS E L CF; SN RE, F 291.2¢V iR F =CF2 9 Cls. —ftih, SIHRRT
g AR, HAEMBER. KR RELER, L -CFs MEEEARA, 293.4eV EAHRT
-CF3 # Cls, TRHE THTE 289.4eV Hif#yig)1)8 F ~-COONa f Cls. '

#4% FACF i#f1 C,F15COONa Cls XPS ugf{i &, al#ik#: FACF-B # 289.4eV iGHR T
CF # Cls, FACF-C ity 291.3¢V i§)4/& F CF; # Cls. FACF-B # F1s £ 48R4 F CrF15COONa
1 FACF-C #y, BT C;F15COONa i, E#E®T LiF(% 3). REZMHRAMLKTER. &R
A. (CoF)n LR LiF S4Re XPS, AARANBRIETR sp° 24tk, LN RBRABETSS, WE 1+
FACF-B 7 286.7¢V 4h#/hig, HR T CoF #RAERAMETHSHBET, XMRETLT sp’
i sp® ZLBER FERS P78 B ACF EEXMUBHA—MERART C-OH S HEANA
g, {ERERILIESRPX LT EAEEVEABHET, XN FACF-B 2wy, ACF BH#
BEREM.
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i XPS Fig.2 Water adsorption isotherms of FACF and
Fig.1 XPS of Cls electron for the FACF, ACF ACF at 303K
and C7F15COONa (0,@): ACF,"(2,0): FACF-A, (0,0):
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#+ 3 ACF. FACF fIZHRBERY Cls fl F1s (45588 :
Table 3 Binding energies of Cls and F1s electrons of ACF, FACF and reference materials

sample Cls Fi1s
binding ' assignment binding
energy/eV energy/eV
ACF 284.5 (o] -
FACF-B 284.7 C 688.0
286.7 C2F
289.4 =CF
FACF-C 284.5 C 689.8
291.3 =CF2
C7F15COONa 284.1 C 688.5
289.4 -COONa
291.2. CF3
293.4 —CF3
LiF - 685.8
K16256(13] 290.6 =CF 688.2
293.1 -CF3
S200 291.0 =CF2
F-ACF(293K)!"] 285.9 =C,F 687.4
F-ACF(373K) 289.1 =CF 688.0
Graphite 284.2 C -
Diamond 286.5 C -

2.3 FAXEESFRH IR W

BiE 2 /[, K% ACF L2 V BMB%iRL. 65— BEBMA/ER. FACF-A . FACF-B
FEMXMES P/Po=0.7 AT K, HXESNR 1 6K ER/»; FACF-C WZE2ARRMHK. XR
B, ACF H{LEHEREMKELHER®ER, AMERICBEENRS, REEKEEHETE. Watarabe
i Hall % 2£ARILEERIEKBESPRRE, C-F @AM RmLe 1415, x4 FACF & ACF
W R B KRS RSB R, FACF iRBERYREERS.

B RS FKARHA R, ERERSFE FACF LAYREGF S MIFLETTIUE. Rk a5 FRIRERA
AR, FUBILRE KD FRIGRROHFE. ZEMPREGS FHaE — M EREREMN— MR
YRR £ ACF L, ZBAPME I HFRRHL. REXUTFER, FERFLERIE; 7€ FACF
L, ZEERREE/D. BIEHE, 3 P/Py=0.3 iAW A, EUREe (18 3); A RETE
PIF 2B, (BB O 738 0V R B 5 S48

S MILE VIR R A Dubinin—Radushkevith(DR) K f###r: InW = InW, - (RT
/BEo)In?(Py/P), Hrp W RHHXE S P/ P BHHWREHE, Wo AMILER. 8 MEMERE. Eo NiF
TEREAE. MALBETFERN 1/e BB SRBIMN g o-1/c = BE + AH IV Het AH, HEEH.
%tF ACF #1 FACF-A, REEFAEMEN R R ESRTRMAL, B, 2R P REAY T2 R T2
¥E¥X R, T FACF-B, xR 72 B IFAISYE, X BRI EAS LS, (Hx PR RIMRHS
(7 4). REeF DR R f##H FACF-C K Z . FACF-B #1 FACF-C Wk B R X 4+, WILA
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Fig.3 Ethanol adsorption isotherms of FACF
and ACF at 303K Fig.4 Dubinin—Radushkevich plots for nitrogen,
(0,@): ACF, (0,8): FACF-A, (6, ®): ethanol and methanol isotherms on FACF-
FACF-B, (0, ©): FACF-C B and ACF.
open symbol: adsorption, solid symbol: (0,®): nitrogen, (@,®): ethanol, (®,0):
desorption methanol
open symbol: ACF, solid symbol: FACF-
B

BURARE Z B PR 0.7827 #1 0.7839 g-om ™3 BRI, X —RMH, hE. Z8EHMERRS
HMILERELR -, 4 Gurvitsch #1417, \HBIFME. Z8K, HEEDTREM, BEo M o po1/e
ROEE . BEE RILRRBEIRS, WIMRE BEo M govo=1/c A, (ERHZBMPREEMIX, X2
BT, REIHREREAOHETH N, REET RIS T5REZ MRS, 3IEBH MR/,

% 4 & DR HMBME. ZHAFHE Wo(DR) . BEo M e 6=1/.
Table 4 Wy (DR), BEp and g, g=1/e of nitrogen, ethanol and methanol adsorption calculated from DR
plots

sample N2 C2HsOH CH30H
Wo(DR)  BEp @t6=1/7e Wo(DR) BEo dst,0=1/¢ Wo(DR) BEo 9st,6=1/e
/mlg=1! /kJ-mol~! /kJ-mol~! /mlg~! /kJ-mol~! /kJ-mol~! /ml-g~! /kJ'mol~! /kJ-mol~?

ACF 0.67 4.17 9.77 0.69 9.98 48.58 0.69 6.79 42.09
FACF-A 0.22 4.17 9.77 0.25 6.42 45.02 0.20 4.58 39.88
FACF-B 0.19 3.67 9.27 0.18 5.33 43.93 - -

FACF-C 0.19 3.88 9.48 - - - - -
3 & 114

FERBEBIE MR E S W AR RIRE TR BRI SR A%, BIRTU sp® RILBER
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