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Abstract—The adsorption characteristics of Cr(VI), Cu(Il) and Ni(Il) ions on ACF are investigated from aqueous solu-
tions of various pHs at 25°C, 240rpm and 24 hr. The adsorption of Cr(VI) on ACF in mixture with Cu(Il) and Ni(II) )
shows the same trend as that in single component, while its amount of adsorption is decreased. Distribution diagrams of
metal species indicate that Cu(Il) and Ni(Il) are positively charged inos below pH 7, and at pH<3 only Cr(VI) is adsorbed,
whereas at pH>3 Cu(I) and Ni(Il) are main metal species adsorbed. It is in the pH 4-5 where the total amount of ad-

sorption of metal ions shows the largest value.

Key words : Adsorption, ACF, Chromium, Copper, Nickel, Fixed Bed

LM B
7, & A, Hele) A 52 ARl MEsE Aol o
PR F3% oL EL B sl Ak chmies
353 leh. o} 334 o125 AN A PHS2E 4
B4 L avk 5¢ o183 Sk A4, 27, olewst, Ar|sket
M A2), $913%, G, AT A o) lek. o] whEEe &
HA E2ols A TPD $04E FREE 14 FRIN o]
2] FHAAe] WAL T2, 7128 BHRE 1% FHo
SpahAlR, Qb 0 2RISR, S3) Fa%e) FA50] Yob
A2AlE ArRHe S2) Wi olgal 34 o) AAEe Pl
712 Qe AT GeiA SUeH13] Webd, chekt F44, 5 Ae
P, G ZE 4318 34 ABE 5 o4 T4 o] 2] T}
ol o Aol 444 SU2NE YRS APt
FEo| 353 gleH4-6] 2o ok=2d, o, 9 52 A7 24
2 s Az BLARE BARe BE BRI A2

' E-mail : skryu@hanbat.chungnam.ac.kr

68

+ FHARZA Q73 e, S AR} T A
Z FAo] frARI A vkl ul3) Z v WAL 23 2 u)4
22 o]FolA glvk= AAe] Qith7]. Ryu S8} A4
(activated carbon fiber)& ©]-83F ZE 67} o] &2 FAe 473 A
I FASo] 0% A2 B ughul gle). 718 BABDAE o)
TR FFE o9 FH AFHEL EF 29 <o) EZAEE 7
o] 250l 4AeN F& £35S YA=g, Falo] £99 pH
Soll 2] B3 wron] 74 AR AR FFoz e Y} FF
T2FAE AAE) %) Ao A% 58T 02| HLo] of
ok 2Ag AT & Aj9] 3L Cr(VI), Cud), Ni(ll) ©]-&
o] TR F8qelx 9] SR FAEAL 2l 9
2o, ol AjIElS B2 AS2RE f] F50] 58 AlAsH=y)
AR A EA 43018 971 4 98 Aot

2. alETE U 2y

7 shlle] Agel A4 FRAE N3 B2AFE 900°C o)
49 2L $3712 BAS R AZT A4S BYREES



JAA AR

(AD'ALL Co., JAPAN, ©]3} ACFplx, $35-& ulzs)r] g8 A+
49 ¥Awr4AE CalgonellA] AlZe HAFE2-4 Filtrasorb 400(12X
40 mesh, ©]3} AC-F400)o|t}. o] &2] B| A 7|37x EAL
Autosorb-1(Quantachrome, U.S.AyS A48 77K94 N, E34& &
3 ik gAskLo) SR G T BB 93
ZA&2A1717] 918 100°C o] A2l Zi-eollA] #al F, 23 FH
A A3 21, 80 CAllA o 3hF Ft A=A A} F55 E3H4-
2 MerckdllA AlTE €% 99.5%2] Na,CrO, - 4H,0, CuCl, - 2H,0,
NiCl, - 6H,0& 23} 57l ol A4E Bojg ol 1x107°Me]
T2 Fu|sledrt. ol A Fuldt 2| £99 pHE A% 01N
HC13} 0.1 N NaOH= A 3}gc).

2-1. 8|4 A

0.05g2] Azd FAAE A2 Eghazed] Y& F 100mle] 29
R TS5 49E st S99 Fuhg wix|sly) 94 et
Po g ANE Balot F3 AYL 25+1°Ce) XA kst
WA 2447 Ft 38} Fao] B §9S WEE o]g3}o]
o3}slg on], Fx]o % LAE Fol7] ¢ld AL oL
23, dFHA] o] F83] F2E A7l Fo] S-S A} RS
E33 A2Ae Asled QA4¥A]7](Hewlett Packard, model 3208
HPSF)E o83l Z}7te] px8 &4l

2-2. ¢iigA| i

AR Som Zo)2 ARl flgFd A8 A
22 oF 1.29.8g2 gy 3 Fell= 2229 Ux Ao} fA
£ WA 8 AR A 2sldddh S ZREAE Lom, Eo)
10cm)}2- W7 3cme] o] F A o2 EoiMe] glon, 9 e
wel 22 ARk =3 9] HF E3)(channeling)
€ Z4aA7)7] fsl 22 §9E sl A2 1-34 ml/ming] §
Loz Fejuycl =3t A9 TR fE99 $1 pHE 34
3}dct.

3.3 & 1@

77KelA 2] N, F3& 5ol 343 BAARLE R B9
FZ4 54E Table 1¢] 8.2F3}5ir}. F2H5-254] (isotherm). . & 8-
¥ A4t wA2e] 54 ZHE-S t-method[9]ell £]3) AlAFE A So)
"ok 8AIREAALR-9) vAEe] F A o] AAl 7)) 88-95%E 61%
d FARAR(AC-FA00)el )8l =29, 7 7134949 =718 ¥o}
LA H(ACF-10, 20)2] Folli= 32 AT 5] ZATE
4 F 2ok F ARe s F3o) 97 F2342 BDDT[10}9]
F5Foll met GARAA /) type [, BATAE type IV F3S
24 A2 nejFgict. 53], @"AE F7]F(mesopore) -2
7] F(macropore)e] sl r s vehs EAQl o] &AM hys-
teresisy& R oJF £, 0] & Jo2 sk RN FY
& oA71 33 & v EEAE 2] Wil SRR F2S o]
2ol gt F2 S3ke) ¥ F A2 SNG4 9t

Table 1. Textural characteristics of ACF and AC

ACF-10 ACF-20 AC-F400
BET surface area(m’/g) 1210 2100 1050
Average pore radius(A) 82 10.1 121
Total pore volume(ml/g) 05 1.07 0.61
Micropore volume(ml/g) 0.44 1.02 0.37
Micropore area(m’/g) 1170 2020 875
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Fig. 1. Adsorption of metal species on ACF-20 from aqueous solu-
tion at 25 °C, 240 rpm, 24 hr, Cr=1 mM, Cu=1 mM, Ni=1 mM.
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Fig. 2. Distribution diagram of copper species in aqueous solution

at 1 mM.
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Fig. 3. Distribution diagram of nickel species in aqueous solutlon at
1 mM.
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Fig. 4. Adsorption of metal species on ACF-20 from aqueous solu-
tion at 25 °C, 240 rpm, 24 hr, Cr=1 mM, Cu=1.5mM, Ni=2 mM.
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Fig. 5. Adsorption of metal species on ACF-10 from aqueous solution
at 25 °C, 240 rpm, 24 hr, Cr=1 mM, Cu=1mM, Ni=1 mM.
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Fig. 6. Adsorption of metal species on AC-F400 from aqueous solu- .

tion at 25 °C, 240 rpm, 24 hr, Cr=1mM, Cu=1mM, Ni=1 mM.
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Fig. 7. Total amount of metal ions adsorption from aqueous solu-

tion of 1 mM concentration, 25 °C, 240 rpm, 24 hr.
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Fig. 8. Breakthrough curves of metal species through ACF-20 pack-
ed column, flow rate=3.4 mi/min, pH=3.0, Cr=1 mM, Cu=1
mM, Ni=1 mM.
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Fig. 9. pH of effluent through ACF-20 packed column, flow rate=3.4
ml/min, pH=3.0, Cr=Cu=Ni=1 mM.
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Fig. 10. Breakthrough curves of metal species through ACF-20 packed
column, flow rate=1.0 mi/min, pH=4.0, Cr=1 mM, Cu=1mM,
Ni=1mM.
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W= k-3

M : concentration of free metal ion [mol]
M' :total concentration of metal ion [mol]
M’ :metal cation [mol//]

L  :ligand [mol/]

o :distribution coefficient [ -]

B :stability constant [ ]

PZC : point of zero charge [~ ]

=k
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