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Abstract — The electrosorption of U(VI) from waste water was carried out by using activated carbon fiber(ACF) felt
electrode in a continuous electrosorption cell. In order to enhance the electrosorption capacity at lower potential, ACF
felt was chemically modified in acidic, basic and neutral solution. Pore structure and functional groups of chemically
modified ACF were examined, and the effect of treatment conditions was studied for the adsorption of U(VI). Specific
surface area of al ACFs decreases by this treatment. The amount of acidic functional groups decreases with basic and
neutral salt treatment, while the amount increases a lot with acidic treatment. The electrosorption capacity of U(VI)
decreases on using the acid treated electrode due to the shielding effect of acidic functional groups. Base treated elec-
trode enhances the capacity due to the reduction of acidic functiona groups. The electrosorption amount of U(VI) on the
base treated electrode at —0.3 V' corresponds to that of ACF electrode at —0.9 V. Such a good adsorption capacity was not
only due to the reduction of shielding effect but also the increase of OH™ in the electric double layer on ACF surface by
the application of negative potential.

Key words. Electrosorption, Activated Carbon Fiber, Uranium lon(VI), Surface Modification, Electric Double Layer

LM E HAOH1-3) v o#e Tl VIEES AN T Eha(VI)

FEF s A Al 7%1]7%9”?k el 28l @A Slom,

ﬁﬂl"“oi%ﬂ FERE(VDS) AV s o, w9 ot e ' Smdel Qg e, W AHeE s WA o

A7, 1L, o2, lime-softening, €74 &Lk 84 & FHolE Ao maAo® AR 4 s AATHE

‘i‘riﬂl e B A ki ke i e i B S R I AESE @2 4 At vl =8 w59 A v)as

A sl ARl FERE(VI) APl vl Ao o ARl Ao R WAE A1 GITHA).
q7)& 20 5 S Bee 4= gl 7 Z0] Tzk

TTo whom correspondence should be addressed. W7IFAE et 60 wEE BE = 71E 7129 52 Zﬂ

E-mail: nchjung@kaeri.re.kr of A71AQ FEEE FUlsl Taeke V=EA 27



FriAE] BguAdfel o UVl 715 61

ZA|9) A9 zAo| gsle] A FH A Ao)7} Fhsskal 2
22 o] gst] 8ol ] EAlsHE o], B4 U YA E 58
2k 4= 9l 5AS AL Qu2). &3, FA[|7E AAl 0] $-
(V1) & A7 2 TS50l AAE Aste] A=k
gk 7]szoleka Hojxirt.

= e 2A ka5 (activated carbon fiber, ACFe)= 417]
Axrdo] -patn] dolu slekekEol eHystar kARt vk
wHo] 53] Ar g 0 ES T4 5 9= WHo] Y
< Wt ol mAFEe] Bl FdsA Lo FHLEL)
el 7] &2 AFog At 7108 FekEvls5, 6], 150
ACFs 3tHol] 4% B #57]5 FV]o]=o] Fasl=t] f-&3t
1[7) A7)0 FAENE ol o] 22 T dtezA] 23t 4= 9]
2, o]0 AelE] gzt Qo] F&el g niAE A
7%, e S W HHO Ak Y] T B2 A 1Y
AT g Fato] AoletE = o7 7kA Ao} o] Folx i i,
B0 st e WS sfetelE A i[9 A71ekErE A
shgH[10] Sol Ut

H A7 ACFsY] W 3ok o 2 Aesle] TS
Fofstar et w2 AellA uvl) ol2s i ow 753
sh=t] £70] ). &, ACFs= A, €714 & FA4g gHoz
FAA 3T o)gA 2E)Y ACFsY AR} v FEe 2
2 T2 Wkl ¥hd-sv]9 AsE 2SI o]y g Mskel
Holo] pH 2 7R&A 9ol Wl ACFs A=l Q& UVIyelL 77
a5l MR G ARSI

o

2.4 ¥

21 A==

Ao AR DA EE 120mme) 3 4 mm FA1Z 717 )
A BTG H-2 F (Osska Gas Co., FN-200PS-15)2 4]
2ol ok SR 32k AlFstal 80°CE R H AeARE
oA 2473k 21 z3E - diAAlolE Y o] BakslaA] ARg-aRolT). o]
72 R-ACFE '83190t), Ag o) AREE 208 1M NaNO, A3
A golo]] 9ehE 0] 2] F57) 100 ppre] E 5= UO,NO,),-6H,0
E AwFsto] Alxaoict. §19] pHi= 0.1 M NaOH$} 0.1 M HNO,
E olgate] xAspolth

I
eAG-E W75 A0 2 AREE] flato] gelelE A
£ siSith
spetoks Aele A8l Aejgl G718 A 2 S &
A A &2 o] BT &, A8 AE]E 10 wi% HyPO,
o] G719 4% 2] 10 wi% KOHel R-ACFE 1 2447 52t
AR & FRTE AHeaA EwS ¢8| A7 skl 80°C
Z FAE A3z 24037 423 F diAAolE ] Rt
B ARSIt SR A el oF WIRE ] 1M Nadl 8- 3
HAA F1]8l9irt. o] 2A HEly ACFs d=-2 M2} A-ACF, B-ACF,
N-ACFZ §g3l3itt.

23 A
A7) 4A9 =g Fig. 10 =A8kIch A4, 7%

Peristaltic
pump

Reference electrode
(Ag/AgCl)

il

Fractional
collector

QOutlet
Counter electrode
(Pt wire)

Fig. 1. Schematic diagram of continuous flow-through cell.

gl Adld=re] 3] ek ugS A7)e AL AR
f-oll 320] B3 flow-through cello]th. W17 2emel PTFE
23Tl Al 47 2em?] A 2] E ACFs 227}
wo] 3 AFHAE FHS FHo] AYAFE Tk B¢
ofgllell AAet WFo] APATH WHAEE G0 of
FOR=E HAANZ ARHC) Ved =2 A9 Aol &
1 F5Fo] £o)8 Ag/AgCI(with saturated KCl) A-S A3} T,
AdlATog2E MFH-E AT A 352 potentiogtat
(Rediometer, PGP201)2- AH2-alit}.

]
= 3

g

of
it
ot

2-4. M

ACFs ¥ 2] -7 B2 BET B %7 =7 4] (Quantachrome,
Autosorb-1 MPy& AM-310] 77 KoM A 5253 48 &
gato] BABIITH 1. ZF2He] A= el A AkA shEkEel
oJgk 9 A== Bohemd] A9 Fshi (1205 S350, A3
A LMol UVI)Q) 55 UV spectrophotometer(Cecil Instruments,
CE2021)5 ©]-gsto] 655 nme] oA S35 St 27
Fo) 9ato] FAkslgirt.

31 BHA2| ACF2| 71X, et £y
w2 FAA FAS TS S 291 FAA 7132
719} M) GO PR S ohle FAA o] £

she #5719 S5 9 o= T3]
SERIAEI g ACFs?] 71372 Wgks =
52T &g Fg. 20 YERASITE X B8HR] 92 ACFS} 29
28k ACFs?] AL 2GAAES BT W2 A=A
&3 det 3, ool S ok 52

7K Gt 3 el s

nj
o)
O
§2 o ofN mly > Y

)

) Langmuir 521 SHEIQI Type
HOo2A[11] EHAE 3ol & n|AlF-2] Z7]= 712 WA
Pee & Ark e FUE A ol o) AAg RS vl
2] ACFs H.t} A3t ACFs -9l ZA 7tashs AEFS 5

Korean Chem. Eng. Res, Vol. 43, No. 1, February, 2005



600
S ot o el e —~
500 | IR
o J,L}*-‘" <
) - =<1~
8 e - e <1 4]_’;<]=4==$<1—4‘_<1'4_4
5 400} ;/ N _—
2 / s e -
= </ J/Ué/
S s0f e RACF  ads.—s— des.—o—
'g o A-ACF  ads.—— des.——
® I/ B-ACF  ads.—e— des.—0—
£ 200f N-ACF  ads.- < des.—<
E
© N N S
> 0o A
}
4
0 1 1 1 i
0.0 02 04 06 0.8 1.0

P/Po
Fig. 2. Adsorption isotherms of N, on ACFsat 77K.

Table 1. Structural properties of surface modified ACFs

ACF
Structural property R-ACF A-ACF B-ACF N-ACF
Specific surface area (m?g) 1733 482 1234 1617
Total pore volume (cc/g) 0.83 0.23 0.59 0.77
Micropore volume (cc/g) 0.59 0.14 0.40 053
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Table 2. Surface acidities of modified ACFs
ACF

Acidity R-ACF A-ACF B-ACF N-ACF
Funtional group (meg/g) Carboxyl 012 368 001 0.13
Lactone 1.30 167 013 0.12
Phenol 104 177 069 109

Tota acidity (meg/g) 246 712 083 134
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Fig. 3. Electrosorption of U(VI) with a variation of potentials on R-ACF
at pH 4.
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Table 3. Electrosorption capacity (mg/g) of U(VI) by surface modified

ACFs
ACF

Potaia RACF  A-ACF  B-ACF  N-ACF

ocP 21 20 46 31

-0.1V 180 152 207 205

-02V 193 181 212 210

-03V 223 189 239 236
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