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deSilvael 2|8l 19841d International Water Confer-
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Table 1. Properties of Lewatit OC-1045

Ionic form Cl/doped with palladium
Shape Beads
Colour grey
Matrix Polystyrene
Functional group quaternary amine
Bead size distribution mm 05-0.25
Effective size +0.03mm 0.55
Uniformity coefficient ax. 17
Bulk density g// 670—750
Density approx. g/cm® 1.1
Moisture content %wt 40—45
Stability +1 upto +100
—temperature range, °C 1-14
—pH range
3 ¥kt

Lewatit-1045 ol¢lol= 7hiele] AECL9 Chalk
Riveroll A 7)+é SDB(Stylen-Divinyl Benzene) 4

2ol 0.1% #ebas dAA17 200[17]= F53 =hst
o}, o] Zule &ule] 277} 16—45 mesh A xql =
ez 2445 el gl

22 E’" € Az A &2l A9 Az
i A9 kA 44, T3 7le7 =Y 53
FAA A, 359 22 o G435 5of AL A
A "t E Aoz A ubg a2 A ofAelal
T-243} uhgoll 2 48 vehia e Ao =4 pol-
ystyrene(PS)& a2 st Pdg 243402
£ PS-Pd o1& Az 3le] o]o didt &E4kx A
A& AlY slich, HaAlE ALSE n iRl AR &
o]& mP4A|ql Amberlite IRA-400S 4438 ¥4
¥4 (BER : borohydride exchange resin) 2 #
A7 o] &-3tsict

o] BERE 95% ollel-g& &lolal dshtelE (pal-
ladium chloride) 2 #<414]7] BER-Pd& #A|=3 ¥
Qi gelog 43 o]2(hydride)& zhA)7]wd
PS-Pd &njj7} AlzziA "t o] Wl Zuf Fo] Pd &
e o3t Hebgel S8 Wik 24T 4 gled
olwlol AM=H Zuje] H-$ 0.33wt. %7} @A=lo 9l
t}. Table 2% &vh9] 7| 2E34 g o] 3+ Amber-
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Table 2. Properties of Amberlite IRA-400

Gel type strong base

anion exchange resin

Resin type

matrix and fuctional group crosslinked polystyrene-NR *3

maximum temperature (°C) 60

pH range 0-14

lite IRA-4008] 542 vehla gich,

3 UBEEol £ H a4

E Al#o|AE Pt-Carbon, Pd-alumina, 444
Pt-Carbon %vj, AECLo|4 A|z& SDB-Pd &,
Lewatit OC-1045 %=} 59 A%< =lastz, 0%
HRE7) AdAY Fl o] FH& Abd-ga i SR 23
% g el e et

7t AR

zoln g &g o) &3 844 A AL Fig. 14
A ukg7loll 4] 3t o] A& e
Z222 £3lo] d£s 2 A= ui3-71(Continuous
Flow Fixed Bed Reactor) =i+ 3] 24384 Hb-3-7)
(Batch Recycle Reactor)} 2 A& 7h53lel. o714
ALgx 333 rle whEEA g 2Aste] HY
4} uk8-7)(Batch Slurry Reactor) 2 olAts} A4 &+
gle}, o] 43 A== Hydrogen Dissolution Column,
Pump, System Water Reservoir, Catalytic Col-
umn, Oxygen /Hydrogen Monitor System®} Data
Acquisition Systeme g 74 5lo} gich

Zolehfiol] Eolgle Eoll &3 transient effect&
Fo17] fl8l 2719 FE4t xS EAIA wiE
A7l F, Aas)t 49 ot AN LA
$712 Agsle] Aegch Soigte FE=E o) f
st} Eof 2% wi3hE: >0.1°C WeolMd 24% 4 3l
£ g}, 2449 F5+ 0.3mm glass bead T4 5
+ 53 49 &8 ke z 24 st s ¥
Ha = AYEAel vt FaE st A2 + Y=
438 27} AHgsiglom Aol 1800 cm?® /min 7bA] ALE-
o] b5 sk Zuligte A7 2.2, 3.4, 5.0cm 223 ¥
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1. Hydrogen Dissolution Column
2. Oxygen Dissolution Column
3. Water Reservoir

7. Oxygen Monitor

8. Hydrogen Monitor

9. Oxygen Analyser
10. Glass Bead Column
11. H2 Gas Cylinder
12. Oz Gas Culinder

4 Recirculating pump
5. Catalytic Resin Column
6. Liquid Flowmeter

Fig. 1. Schematic Diagram of Experimental Apparatus
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Fig. 2. Comparision of Various Catalyst Performance on
D.O. Removal Rate : Flow Rate=0.3]/min. Tem-

perature=20°C, and Pressure=2.0kg/cm’
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Fig. 3. Comparision of Polymer Catalysts Performance
on D.O. Remowal.



REA Zol 5 o] 83 BEAL A A 2PE 9
o] 714 r(Q2) : removal rate, [mol /sec]
C(Ce) 1 Oz concentration, [mol /cm?]
n . effectiveness factor
k :1st order
[1/sec]

K : mass-transfer coefficient, [cm /sec]

reaction rate constant,

Sg : catalytic specific area, [cm?/g]
W : total amount of catalyst, [g]

Z mass transfer control 27¢ & A7 Fchd
Global reaction rate = o}-2-3 2t}
r(Oz)=Kc Sg W C(0O2) (2)

PEES ER

o] 7} 4] mass transfer coefficient K=

e el 7 4 Ut

dC(0O2)
r(02) = = Ke Sg W C(02)  (3)
dt
IC. t =0, C(0z2) = Ci(Oz) (4)
dC(O2) w
————— = K¢ Sg — dt (5)
C(02) A"
C(02) w
In{l —— ) =Kc Sg —t (6)
Ci(O2) A"
C(02) w
In{f — )/ (Sg —) =Kt (7
Ci(O2) A%
wre}4] mass-transfer coefficient Kc= A3 dole}
2 2¥
In CC(fOZ)))/(sg W) 2 o chaf plotdt & 72 7]
€71 Fkolct,

ol %A F Ko g3t o —2A) 3712 ol $aH4 24
3 2o) 48719 2715 g o] AF.
A (2) 9} 717 2t B RS 244 1(0)=—Q

dc(0y)

S & ARATI o Alo] 4R,

dC(O2)
-Q—=K: Sg P C(0O2) (8)
dv
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o714 Q : water flow rate, [cm®/min]

V : reactor volume, [cm?]

oP : catalyst packing density, [g /cm?]
(8)& AHE#A Zwligte] =7 VI 7o o5
o},

mL >

Q In(Cin/Cout)
Vo= (9)
Ke Sg oP

Ly J0) Ake| H#H

282} 2o 22 7 2 45E el e
Lewatit OC-1045% ©]-83F 34 AAE $lsled 4Ad
7o} welg) S &l Fol| £ 983 i)

(1) SENYAIT ==

2 A#oll4 = external mass transferé] <3S &
shsba o] AdelA wWe 25 g 7] 95ty 3
34 w71 AREEkdnt. o) ubg )= wkg =4
of melA 3| BA Hbg7| 2 olAEtE 4 9lch, aejne
3|84 ukg-7| o} 7ho] B Ay A5 F g A|7ke]

4 A "ret = AW A le Scale-upg$ Y4 o
Z 13% g0l FUd 2elE AlgalA] 4
stodek. 1 Ad FEeda] whgrlol odlA it
EAAGA S Kew 2o oheba] 0.015004 0.025
cm /min Abe]e] FF o] Fu glch

L b

n?.L Jh mlo
o 4

(2) Zoiee| 37| 23

Agoz v 253 FHAGAS Kol 2ol &
A ZrL o] gsted Al (9) 2 HE Zulele] 278 &
T 4 i), ola ALS-® 7t wH4e] 3 oS Aok

=(.015~0.025cm /min

Se=1000cm? /g

oP=0.7g /cm?®

o]Ake] gh-g (9)Aloll thiaba Alglo g e Falidl
SAALA 5 =7k 0.0159 A3k 0.0255 AHEs}
o ‘Q?éy] A4 F X 8,000 ppbollAl FFoll o] Ab4
= 10 ppb 7HAl Azlshed] Hejshed el zo)
iﬁi%k—% —‘:L%M 2 A%, Fig. 49 Zho] velbytr}. o)
ol ARFL AE55 5 TS FS71M Aeled 4
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Table 3. Comparison of Polymer Catalysis

dJ. Korean Nuclear Society, Vol. 27, No. 4, August 1995

Lewatit OC-1045 PS-Pd Catalyst AECL SDB-Pd
Catalysts
shape beads beads granules
size, mm 0.5-025 01-033 0.1—-0.33mm
metal loading, 03 0.33 0.1
Pd-wt%
vl T J T J ] oigtel =271& Al4kg A2l 10 liter /min M e 45
L epermeniah s 8] §&4kx FEF 8,000 ppb 4 10 ppb o]3ks
g [ . H2Jai7] A= oF 132 8l8) Zohrt B 2 shsic,
T :
:‘i T e e 4 NS
g T e T C(02) : O:concentration, [mol /cm?]
2 . Ci{02) : 02 concentration at t=0, [mol /cm®]
2 n : s 10 Cin : inlet Oz concentration, [mol /cm®]
Water Flowraic, Umin. Cot  :outlet O concentration, [mol /cm®]
Fig. 4. Comparison of Catalyst Reactor Volumes with k : 1st order reaction rate constant, [1/sec]
Predicted Values for the Different Flowrates. Ke : mass-transfer coefficient, [cm /sec]
Q : Water flow rate, [cm® /min]
o r(Oz) :removal rate, [mol /sec]
& F=F 8,000 ppb ol 4el4 10 ppbelsh2. sk Sg : catalytic specific area, [cm?/g])
£ 85 Zol3g Atste] T3t slelct. o] AfellA . .
t : reaction time, {sec]
2E vhsh el 10 liter /mine] A} #3 8,000 : reactor volume, [cm?®]
ppb oll4 10 ppb 742 A 2jsled < 132]e ] 2E W - total amount of catalyst, [£]
AA A 08 A% 2 45T FAY £ A oP : catalyst packing density, [g /cm®]
7 : Effectiveness factor
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M —5A qbg7) melys) AYAg s o] g8l &
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