The Operational Characteristic of PAC-UF Process for the Remowval of
Uranum lons from Aqueous Solution
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The remowval characteristic of vranium onsg from aguesus solution by PAC-UF process
iz depended upon the adscrption capacity of activated carbon and the separation
efficiency of ultrafiltration, After treating activated carbon surface with HNOsz NaOH,
the change of the adsorption capacity was investizated in equilibvium adsorption test,
Sctivated carbon freated with HNOz and NaOH had higher adscrption capacity for
uranium than activated carkon treated with only HNOs or only WaoH, In ultrafiltration
process, operating factors as activated carkeon concentration, flow welocity, pressure and
solution pH effected the wranium rejection, Uranium rejection increased with activated
carbon concentration and seolution pH, though it slightly waried with flew welocity and
pressure, Increasing of activated carbon concenfration cavsed decreazse of the permeate
fluz, but increasing of flow welocity  increased the permeate flux
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Fig. 1. Schematic diagram of ultrafiltration membrane process

Table 1. Acidic surface oxides of surface modified Activated carbons

Total acidity
Adsorbent [ (meg/g) I (meqig) I (recy &)
el
AC 0164 0077 0.103 0344
Na-AC 0.14 0,145 0044 0329
OAC 1 505 0.763 06E 2 927
Na-0AC 0011 0074 055 0 f25

= | ! Strongly acidic carbozyl group, I : Weakly acid carbozyl group

I : Phenolic hydroxyl group



300
. . -'- v J—— g
P R
Sy mAC
: 0 NaAC
v /
150 A 4 oc
! V¥V NaOAC
A
Aﬂ.,&..--"' T ——
° Y il B "'?".'"'
D I J e oL oot S i I
arm B R
PUTIE "L | e 3
oy
.- 1 1 1 1 1 1 | | |
100 150 200 250 30 30 20 W0 30 40
Equilibrium concentration (mg/) Equilibrium concentration (mg)

Fig.Zz. Adsorption isotherm of uranium Fig.d. Adsorption isotherm of uranium
on surface-modified activated carbon on surface-modified activated carbon
at initial pH3 at initial pH4

8 8

. ——AC -
—— Na-AC
—A— OAC

b —¥— Na-OAC 6

(4]
T
(&

Solution pH at equilibrium
//
]
Solution pH at equilibrium
I [

v L A— L R
! A—p A A A A
3 3| -
A A—A A A A
2 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Equilibrium concentration (mg/) Equilibrium concentration (mg/)

Figd. Variations in equilibrium pH as Figh. Variations in equilibrium pH as
a function of initial solution pH3 at a function of initial solution pH4 at
various equilibrivm concentration of warious equilibrivm concentration of
uraniumon surface-modified activated uranium on surface-meodified activated

carbon car bon



180

+
——
—A

1100ml/min
900ml/min
700ml/min

170

=
@
o

“ hr)

=
a
o

IS
=
5 10
=
Q
©
()
£ 130}
[
a

120 | a2

110 1 1 1 1 1 1 1

0 200 400 600 80 1000 1200 1400 1600
Activated carbon concentration (mg/l)
Fig, 6, Variations in permeate fluz as

a function of pressure, flow rate at
various concentration of activated
carbon ( P = 10psi )

320

1100 ml/min

310 900 ml/min

700 ml/min

300

E |a
200 |-
=3
3 280 N
= \
g .
E2n0
g

260

250

200 400

Activated carbon concentration (mg/)

600 800 1000 1200 1400

Fig.8. Variations in permeate fluz as
a function of pressure, flow rate at
various concentration of activated
carbon {( P = Z0psi )

160(

250

240 - —— 1100ml/min
—— 900ml/min
—h— 700ml/min
230 |-

“hn

N
N
o

N
=
o

>t\.

n
o
o

Permeate flux (Im

-
©
o

180 1 1 1 1 1 1 1
0 200 400 600 800 1000 1200 1400

160(

Activated carbon concentration (mg/l)

Fig 7. Variations in permeate fluz as
a function of pressure, flow rate at
warious concentration of activated
carbon { P = 15psi )

350

700mlimin
800mlimin
900mi/min
1000ml/min
1100mlmin

titts

150 1 1 1 1 1 1 1 1 1 1 1 1 1
14 16 18 20

22

Pressure (psi)

Fig.9. Variations in permeate fluxz as
a function of pressure, flow 1ate
{AC=100mg/1)



741
700ml/min
800ml/min
900mi/min
721 1000ml/min
1100ml/min
=
S 7ot
@
681 R L
v
x_/_A—/‘l
A P— ]
66| " " —
P R I R I SR B
8 10 12 14 16 18 20

pressure (psi)

92

86

700ml/min
800ml/min
900mi/min
1000ml/min
1100ml/min

t1tts

10 12 14 16 18 20 22

Pressure (psi)

Fig.10, Bemowval percentage of uranium Figll, Bemowal percentage of uranium

as a function of pressure, flow rate

{ U=bh0mg/l, AC=50mg/1,

pH=6 )

100

98-

Rejection (%)
R
T

titt

700ml/min
800ml/min
900mi/min
1000ml/min
1100ml/min

ool 11

Rejection (%)

as a function of pressure, flow rate
{ Ush0mgfl, AC=100mgfl, pH=6 )}

100

80 |-

0

20

---B--- AC 50mg/l (pH=4)
---@--- AC 100mg/l (pH=4)
---A: - AC 150mg/l (pH=4)
—— AC 50mg/l (pH=6)
—O0— AC 100mg/l (pH=6)
—4— AC 150mg/l (pH=6)

8 10 12 14 16

Pressure (psi)

18 20

22

600

800

1000

1201

Flow rate ( ml/min)

Fig 1?2, Bemoval percentage of uranium Fig.13. RBemowal percentage of uranium

as a function of pressure, flow rate as a function of soluton pH, activated

{ U=bDmg/l, AC=150mg/fl,

pH=6 )

carbon concentration{U=50mg/] P=15psi)



	분과별 논제 및 발표자

