HWAHAK KONGHAK Vol. 35, No. 4, August, 1997, pp. 538-544
(Journal of the Korean Institute of Chemical Engineers)

agdee 289 ¥F, 2F, 9834, A4 2 A=
A Az, ARRZERA Az o SPHAT A FolellA e Apg o2
A&l 2 i Eede] A& Fokska k. B3], 67} 28-S Az &
Tt A e Aol fral@ Wk ope} zkE Ak 7]7)9)
1= gk 2e)ste] 8] YeblM e WS wiEr|Ees £ =
F2 2mg/l, 67} ZFE 05mg/l o)8t2 A5z Q1] ol=ig
AFAFe AL F2 skl

5

SYEAMR 2§ HY F Chromium(VDQ| &}
a8l - HEs* - 2HA - 29T - RaT
FFUAE QT

reaiEha shahyet
(19979 19 284 A4, 1997 69 14 A=)

The Adsorption of Chromium(VI) from Liquid Waste
onto Activated Carbon Fibers
Chong Hun Jung', Hyun Hee Jung*, Jei Kwon Moon, Won Zin Oh and Seung Kon Ryu*

Korea Atomic Energy Research Institute, Taejon 305-353, Korea
*Dept. of Chem. Eng., Chungnam National University, Taejon 305-764, Korea
(Received 28 January 1997; accepted 14 June 1997)

2 o

PR fol D A F 28 7he) FAEYE 2Asch vAFo] B Az BHDBLM G e 4
A B2\t skl 28 6] FH FHE Foch BB Sl D 2F 1) FAL LTl el Baol
AT, 075X 107110 *mol/1e] o1& BN ZFolLo] 98%7} A sieleh. Fato] AL FoF 28
#19) pH7} 27] 30014 8574 F7h5h5 20, o] pHS| Wsh 4o ol BEsh 2E 67}) Yo WA B
AR fol S8 FHEY O d e FAH.

Abstract— The adsorption of Cr(VI) on activated carbon fibers(ACFs) in liquid waste has been studied. The prepared
ACFs with highly microporous structure were found to have acidic functional group on the surfaces, which affected greate-
ly the adsorption of Cr(VI) ions. The adsorption rates of Cr(VI) on the ACFs were very fast and the reactions reached
equilibrium within 1hr. The ACFs could remove 98 % of Cr(VI) from aqueous solution of 0.75X 10*-10"* molar con-
centration. During the adsorption of Cr(VI), the solution pH was also changed from 3.0 at the beginning up to 8.5 at
equilibrium. This pH change caused the Cr(VI) ions to change into Cr(Ill) ions, which affected the adsorption charac-
teristics of ACFs.
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Fig. 1. Adsorption isotherm of N, at 77K on ACFs and AC(Open
symbols : desorption, Closed symbols : adsorption).
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7} A8l v)Eo] & 12 %2 K-79 7% B}l 2A Yehgod, 9
T 71%=7]% DY-AC7} 11.1A 2.8 K-70] 7.974, K-18¢] 10.9A
A el vls) Z & Belx glet.

Utrilla 512} 2§29 AA= F2A9] 724 EA R 34
Eel A= gl 24719} F2AY) B slebg EX0) o B
A7} ok B wstedc).

¥ A¥lA AHE3E ACF] 313bd A& #9137 $is)4] FT.
LR vl 2l3] ACFdl| §A1R &57]) 8 2A}8)9 e, ACFS] pH
9} T4k =& 28t
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Table 1. Textural characteristics of ACFs and AC

K-7 K-18 DY-AC
Sper(m’/g) 696 1953 750
Total pore volume(cc/g) 0.28 1.07 0.41
Ave. pore radius(A ) 7.97 10.9 11.1
t.(cc/g) 0.26 0.74 0.37
t,(m%/g) 682 1705 723
Mesopore volume(cc/g) 0.02 0.33 0.04

t, . micropore volume by t-method. t, : micropore area by t-method.
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Table 2. pH and acidic functional groups on surface of ACFs

Functional group(meq. - g~ ')

Sample  pH Ca Total acidity
oxyl  Lactone Phenol (meq. - g7)
group group group
K-7 6.95 0.087 0.062 0.111 0.261
K-18 6.89 0.204 0.009 0.132 0.346

#]2] peaki= phenol”](-OH ), 1,650 cm™' ¥-1¢] peak= carboxyl~]
2 ¥4 Eo]]H, 1,459-1,561 cm o4 9] F-& peakE F7| F COrt
lactone”] (>CO,)[13]2 #t=ic}. Axpx o g K-73) K-18 A ets
A Edelle phenol?], carboxyl?] 5] Abdhf #5717 EA)
e B 4 Aok
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AL S & 5 glek.
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(NaOCH)= A7) Al $579] A3 357] 9ol carbonyl?] & 313
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F A=E vehdch. Ze dubd o mhade] Bl JAEE
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o] ¥ oX7A] 2 TR T2 Fol wEA vt glseg Qs
TAHLZ i Fg7)7F EAlshs Al #0E S gt
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o Foll A& 2F] FE=F AT FHE Fig. 20 ehgide).
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Fig. 2. The amount of Cr(VI) adsorbed with respect to contact time
(C,=10"*mol/l, pH 3.0).

A BA w3 283 98 sl gJeL volFqr). $o e
Aol A F2AA Q] A 87e] A& FAYL v o TG
24 K7 2EAAAN 4 AdelE FAAYE ¢ 5 ot

3-22. k&R e] o)

pH 3.0¢]4 =& 107> mol/i2} Cr(VI)e] $=&o8-8 2}1g-3}ef 208K
ol Ikl gl Fatake) wstE zaAlslgin). o)d webAZE
< Cr(VD#] #ato] 313 Fal AES Y & IYES AHA 24}
2 AHFAZ dFAF AT ] FAY ) =dslr] Al A
L2 3loich. ACF2| ¢ Al&3 2453 wl o AFH A7
WL F 7P g 1802 g o, FAEY Al vl 7 &
AAwke] A 30802 3ot F3ale] Al FEE e
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ARHDY-AC)R] ¢ ks 3713t wjet Fhake] AL =
7Vate], Hupabitel] gt 32 BBY 5 g, o= wx 2
A¥ el A7 IN7)7} 240cpm o)) SEE AP 4 A7)
gEelgdet. Y 240cpm o)A} kS w2 AlPgiciy Hajete)
A= YutEale] o3t o 3e FAF 4 ol RS 7 4
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Fig. 3. The amount of Cr(VI) adsorbed with respect to shaking speed
(C,=10"*mol/i, pH=3.0, contact time=1 min for ACFs, 30 min
for AC).
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g fA A F3E st

Fig. 4o =W}l i3t HPFaefe K-7, K-18 Y DY-ACH
st TAEIc). 499 67} 22550t FU1Eel ol HYE
Aeke Z71st Y2 253 52408 At ol2g moke F&
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Fig. 4. Adsorption isotherm of Cr(VI) on ACFs and AC(C,=0.75x%
107°-10 *mol/i, pH=6.0).
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Fig. 5. Freundlich plot for the adsorption of Cr(V) on ACFs and
AC(C,=0.75x 10-10"* mol/I, pH=6.0).

Langmuir 2] 22 % A|§+ ZA3} Freundlich 2 4]of] & o x]3}e3c).
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59} 2 A JAE 4& 4 ddo

AR R SR HY5-2 0] oiF Freundlich A543k
(k, 1/n)& Table 3¢l $~Z-3}¢c}. o] Freundlich 5-24]2] Ab (k)=
FAA o FALE Jehiz, 7127 1(h)ye SR EE dE &
ZAFe] &S veh e f-83c} Aegte] 71 & K-180] &
ZAgaFiold Ald F3hov}, 718718 K744 7V =24 vehd
FEol gk eEAie] E3hrh.

3.2-4. £50) 3 3F

SAREAF K73} K-189) 93 671 282] Lxuisle o1& &
#ek-8- 298K, 308K, 323 Kol 4] -3}e] Fig. 60l Velulsic}. 67} =
F AL 27t Aol g F21E 271 2ok a8y
A5l M Fauke] Zrhe K-18904] "R 35t}

dubyog Fambgel dWdulgolng 2yl Yold4E Fab
FE 7R a8y oA B £ glEe] £EZv)| uel F
Zefo] ZrIsn R 67} A Fo] LA Foll EulEFA B o] o}
d o2 FAe 2sle] FAEA Ao datEnz FRT Ao
Aol F2dy) Bai® do3hd BAZYE o] #lsle] nyi)

BFFatoll 9le] SaEAd (isosteric heat of adsorption)e F3
&=l 2t W3t 2k7)d (heat of immersion)2 A 2]
, ol AL FAAZE 4 o] FAAS H23 A7) B3}
25 (heat of wetting)?t o] Aol we} WAL S
9 34 el 71908 4 (heat of dilution)e] 3o
Aejseizlct. melr o] SAgFRA L FATA Houix] Ws}
ol 133}, Clausius-Clapeyron A& A}g-34] 7l 4 S 2.4 A
2 Re) 23 4 g}

Al 7] AN S FAYY APAFH e 2o

o>
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Table 3. Freundlich constants for Cr(VI) adsorption isotherm (pH=
6.0, temperature=298 K)

Sample logk 1/n
K-7 -1.00 0.88
K-18 -0.75 0.83
DY-AC -1.22 0.80
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Fig. 6. Adsorption isotherm of Cr(VI) on ACFs with respect to
temperature(Open symbols : K-18, Closed symbols : K-7).
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