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Activation of Carbon Fibers by KOH and Adsorption Characteristics for VOC
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Abstract We intended to make the activated carbon fibers which could separate, remove and recover the volatile or-
ganic compounds of benzene, toluene, acetone and methanol. Changing activation temperature and time, large specific
surface area and narrow pore distributidn could be obtained. The activated carbon fibers have large adsorption capacity
and selectibility for those organic comppunds. We characterized the adsorption capability of the activated carbon fibers
for benzene, toluene, acetone and methanol by BET specific surface area and pore size and micropore volume measure-
ments. In the result of activation, the maximum value of BET specific surface area of the fibers was 1100m?/g at, 800
€ for 60 minutes and K:O was reduced actively in this condition. Their average pore size was 5.8~59A. The
activated carbon fibers prepared in this work had high adsorption rate to saturation and the selectibility for the above
organic compounds. The adsorbed amdunt of acetone and methanol(diameter of 4.3A and 4.4A respectively) which
are smaller than micropore diameter ixfa size was 43~49%, which was larger value than benzene and toluene(in the
same diameter as 5.9A).

7} =38R o] 9lek?

ofoll wbshf FA—RALAF= W

FA% wA 7 oste) wlERAo} 1500mYg Hxol
o2& EAS A o & gt} Watohz}
o) A W F2H2 Ul7lF (macropore) 92 58
oz EAAGEEI} Ao FaLEr) J1E Ak
, ol ¥IE) 1001 wEn® Yiux X BRI AE Fo
ololig A7-= & o] YR qA} mE Y F

.M B

196213 =2 Abott ol &3 g = /pLR TA
2R FE2 F2EY 71AA SRS e B
= 7‘3}1}& o)A Hgict. HToe d2AFE BAES
& AF AS7A D AR A A7) JE 5T 5
3ol “‘Bﬂﬂt}- o) dHAA DA 27154 %Z.zﬂ, Gikd
7+ eI AH-57] Al

of 4% 10A =39

442

A% g $2% 4

w3 AYH 3z glep2Y

o2 7P wol AREE e
Ao 1000m*/g A= 2] e viebd 5 AT 71
2717} 2-2000A 2] {94 Qoix)7] W] A
H FFolle TAE oz ot? =T FAo) 2% =&
dolnR HFAAE ofE B Fort Loty F3
Adnl9) g3t A2 BF (channeling) o) 2
HEA AT + 9l =3 FAARM AR FHAEE

FAA L %L v),

ek,
ggel} Bk A4 Azwde $57)d 9%
FhaBdst Wash FERASY R UK F2 5
7)o 2)gt 7}2BA s} wbgo) 7hg de) ARe-ElT 9l ©
29} 27)9] vhee Fulg-o 2 750°C olAtel A1E
57t £ 7Y A2 ATEIA W FL AT
& Q77 A Wk FEFASE ol Qb d3)
24 o) F2 LS $37) FAs ) vlE Ao A

— 362 —



A W EYE

BRF} ool ¥ F& 71 TIARE} 2 w|E

HFo] dojzict” FHIToE KOHE ol43 S5+843)
whge] 7P =le] 3000m*/g ol4el BET wiEHA w5

& B-x2] 7|F=m77} QoiA|3 gl ? nrlEA Ak
27t L FHE AE, oJbE, QA B el Aol
AN ZAF Ley SeuidA, LA 5, AL A, 23
As AN S22 BEsee Alert Bid] AL
ach? 53] BAREARE HEHS HLEFI1EREE )
it 5 ARA FA5HE e glof olF
718 EEo] wiEsH FHHLE A H" H4
AAG 285490, AT Eokel A 2 G&o] A VUl
2 Sl

ufgha] 2 AFelde T #EHoR

T e HEAY HEAHIIERY WA, BT, oAE

dREES £, AF = 5T ¢ e 84 ‘év"r
§ Azstaat stglch. AT $9E S0 e Al

2 ¢9ix KOH oFE 245 9e olgst Raidss
g45eslch 2 MERAT o festz 2
FR47 F3 ARYE o|TouUlr] okl B &
£} A7 WA S WAL, opALE, EF, vlRgSo)
N BARLAFS) FH5PE BET EDA 2 )47
237 9 712445 2N 2RAYS.

=

AR -3

2.

n

21 EBUEH

2 AT BADLGEAZ) AT SaAeE
£ Kureha T-101S AlF2 & EAX+= Table 154 7.2'
o}, o] AR 2000°C olstell 4] Ixvjg 54 waAdH
o]t}

2.2 AUZxXz| Y &Mt
B AR5 EAE Q FA43r] Y5t uEA
gt 10g4 F38le] 4M 9] KOH )] 2427k A=

Z4+ 2] KOH %*"5}'9} e

718 ¢E (VOO 2 F354 363

: 1 Properties of Carbon Fibers.
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Properties TS-101S
Diameter(um) ) 14.5
Tensile strength(MPa) 720
Young's modulus{(GPa) 32
Volume resistivity{uQm) 150
Specific gravity . 165

Moisture(%) 12(max.)

Fixed carbon(%) 95(min.)
pH 6~8

2121 & 60~80C oA Fefol & wi7hx) AxAIZE Ax -
2 A8E F 128 Fs9 HY PARAA AavlrF
180 ml/mine & FHFHA $£24E 5C/minZ 750,
800, 850, 900°C7+A) %-2% & 60min ¥ 90min Fet B
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A : Air, B: Flowmeter, C : Spiral tubes for temperature control
D : Solvent, E : Mixer, F : U-tube for adsorption, G : Water bath

Fig. 1. Schematic diagram of adsorption apparatus.
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Fig. 2. Carbon activation mechanism by KOH.*®
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Table 2. Weight loss with various activated temperatures

and times.
Activation Temp. | Weight loss(%) Weight loss(%)
ctivaton temp. (60min) (90min)
900C 70 71
850C 60 64
800T 39 52
750T 18 20
KOH ¢}
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Fig. 3. Nitrogen adsorption Isotherms of activated carbon fibers.
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Fig. 4. Pore size with various activation temperatures.
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Fig. 5. TG and DTA curves of the KOH treated carbon fibers in '

N gas with the heating rate of 10TC.
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Fig. 6. Pore size distribution for activated carbon fibers heat-
treated at 800°C for 60min.
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Fig. 7. Micropore volume with various activation temperatures.
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Fig. 8. Specific surface area with various activation tempera-
tures.
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Fig. 9. The absorption curves of benzene.
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Fig. 10. The adsorption curves of toluene.
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Fig. 11. The adsorption curves of acetone.
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Fig. 12. The adsorption curves of methanol.
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Fig. 13. The adsorption curves of some solvents.
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