Ol 2THMmBRg0l 28t Byt BEkel mE"

Z

X

B/

Treatment of Radioactive Waste by Ion Exchange

by Moon-Deuk Lee

College of Engineering, Seoul National University

This paper describes a preliminary study of the absorption and desorption of ion exchange proce-

sses involving radioactive isotopes.
Cation exchange DOXEX 50-x8 (H

earth metal, Co, Mn in pH 10, Fe, Cu in pH 7, and Fe, Cr in pH2 solutions.

removes the bulk of

radioactivity of alkali and alkali

But anion excha-

nge Amberlite IRA-400 (OH) usually ahsorb it in neutral were best.

Regenerant of 5.6V nitric acid for cation and 1 N sodium hydroxide for anion were required 3

to 5 times of resin bed.

Treatment of fission product of 107* ¢/ml (267.9 p.p.m. as NaCl)with mixed bed(8.3¢ x 100 cm)

flowing at a rate 40 1/hr provides complete removal of various impurities and give an effluent hav-

ing an activity level below 1077 ¢/ml 0.0 p.p.m. as NaCl)
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Table 1. Absorption of Various Cations on Dowex
50- x 8(H) in different pH.

Column ¢{).7 x 10cm, Flow rate 0.5ml/min., Wetse-
ttled Resins 10ml
Various Untreated Treaded
Tons p.pom. as  p.p.m. as NaCl
o N.’{Ql N . ,/’,H_‘)', PH 4. pPHT i j)H l()
Na &3 0. 39 1.09 0.17 0.9
K 6.2 0. 44 0.79 1. 49 0.39
Ca 80 1.39 1. 29 1. 04 0. 94
Mg 8 8 0.0 0.0 0.0 0.1
Mn &5 0. 18 0.19 0. 89 0. 89
Cu 9.3 0. 19 - 0. 09 0. 39
Fe 8.0 — 0.1 0.0 .05
Fe 91 0. 19 0. 24 0.46  0.42
Co 9.1 0. 33 0. 44 0.29 0. 27
Sr 6.4 0. 29 0.79 0. 81 0. 70
Cr 9, 5 0. 0 0. 0 0. 29 0. 29
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Fig. 1. Absorption of various cations on
Dowex 30— x8(H) in different pH. columns
0.7¢ - 1oem;y flow rate, 0.5 ml/min, wetsettled
resing, 10ml.
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Table II. Absorption of Various Anions on Amberlite
IRA—400(OH)

Column 0. 7x 10 c¢cm, Flow Rate 0.5 ml/min.

Wetsettled Resins 10 ml.,

. Untreated ~~ Treaded —
Various p. p- m. p. p- m.
doms  pH  as NaCl ~ pH  as NaCl
Br 5.63 18.7 10. 25 0.10
I 603 17.9 10. 70 0. 00
S 7,30 13.7 10. 83 0.10
H.AsCy 5. 10 13. 2 9. 80 0. 21
MoOy 4. 60 18.6 9.35 0. 26
HPO, 770 11.5 10. 70 0. 00
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10ml &) 30~70mesh Amberlite IRA*400(OH‘> o]
LALHINT S WS 73] (97 < 100mm) of IRE
o ARV 100ml & o.aml/minoz ¥
AL % Beckman pH Meterit JR3o)& jEpE:
WEsr e LEWH-S 10mle) Dowex 50—8v
() #hgol BBAA  HMYS MED 45 Table
sk

S s

3. DEPEEARe] 27 M kit Dowex 50— x 8(H) Amberlite:
IRA—400(OH}©] Mixed bed ol (ki %@ pH
Solutiona] 1o} 412} o] .

7ml 2]
9] 50~70mesh Amberlite 400(OH}9] Jaf5
TERANE SO 2R (9> 1T0mm) o] —-sEjs i
Zhi= A FRYIWE 100ml S FMpgo 2 pH 5. 7. 10. =)
Al RS FHE 0. 5ml/min 0.2 A2 F 20ml
ol i B 250ml 9] w]o) A o] ol pfaugps
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Table J. Absorption of Various Anions on Mixed
bed Dowex 50— » 8(H) 7ml, Amberlite IRA
—400 (OH) 14 ml in different pH.

Column ¢ 0.9x17 em, Flow rate . 3/ml

Untreated Treaded with Mixed
Various p-p-m.  bed p.p.m. as NaCl
ions as NaCl PH 3 PH T pH 10
Br 13.5 0.0 0. 03 0.05
I 14.5 0.0 0.0 0.0
S 13.0 0.1 0.0 0.1
HaAsOy" 10.8 0. 05 0.0 0.2
MoO,~ 15.0 0.0 0.0 0.1
HPO,~ 11.5 ©. 0 0.0 0.0
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Table IV. Aksorption ¢f Mixed Various ions™ on Mi-

H 4ol ROENE AF 100mlE i 10ml o)
xed Ped in different pH

Dowex.)() = 8(H & 71:)L' 3 el 2R

Column & 0.9 - 17ews 7wl Dowex 50—« 8UL ml Py g % 2omle] Amberlite IRA-100(OH)
. OO
AmberlitelRA-5C0{OH). o geimal pro) il 2 (67 < 200mmdel L F A7
Treaded with Mixed bed o o X
Sample ~  p.p.rm.as Nall S R Fﬂu{ur/ﬂ: FolAl Mixed Bed i pEFESH zio- b
No pH5 o pHT  pH W Wssle] Mol Table V 9} 7
A . 0. X . -
B 3(_)3 ()Jg ‘(: ll) Table V. Comparison of Dual & Mized bud lon
C 0.0 .15 0.0 angers for removal of mixed various
5 R —
E 8 }—) 3‘1' :; (3-: Sample Treaded p.p.m. av :\.U.g_l L
- - No. Dual bed Mixed bea
*Sample Compesition 100 ml (15.5 p. p. m. as NaCl) A 0. 71 0,20
Na, K, Mg, Ca, Mn, Cu, Fe, Co, Sr, Cr, Br, I, B 0. 73 0. Ui
S, H: As Oy, MoOy7, UO.'2, Th*3, ¢ .70 0. G
_ D 0. 39 20
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2 Uy 29l A% Mol °F 10 p.p.m. ¥ 100ml & 7. Mixed Bed o] 18F 1.41074c/ml o] Figp: ‘z'.si{’i
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Crdl MnS56 Cubt Mo% As™ Br82 [128 J128 131 Cp60 \;_l Fed?

o) gttt RRERCE GEE] dvkxz Hiislel 9l
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- WEIT B Acryl iR 2 (48,3 100cm)

Z. 16~70 mesh Amberlite IR—120(H) 1ml 8} 20—70

mesh Amberlite IRA—410(OH) 1.5/ &

FHESF mixed

bed o W 1//1.50min & HTFAAA BHHET HERE=
Table VI gl 3t}
Table VI. Mixed Bed Ion Exchangers for Removal of Radioactivity Colums ¢ 8 3x100 cm;

Amberlite IR-120(H) I/, Amberlite IRA-4107OH} 2/, Flowing at a Rate 40//hr.

Untreaded
Activity Re51stance p. p. m. Activity
c/ml Megohm as NaCl c/ml
11074 0. 0035 267.0 831077

Treaded Decontamination
Resx;tance p. p-m. factor
megohm as NaCl

1.3 0.0 125
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Fig. 3. Diagram of mixed bed.
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1. BFE BEAURMC = ol o BT
o GEE e B HENE EETREA it
Dowex50— x 8(H) Z fifs}o] f5o] &9 WiE=t Wi
Azle] BEARRYG R KB Y wvbe] ¥ e
44 %5 Co Mn 2 pH 10, 2E2] Fe Cu pHT, 3
{7e] Fe Cr = 27} geatffsfol oich,

2. Dowex30— x3(H)o] HW#ES £l 22 HEFY
oF ofefge) 5.6 N O T VA% T & a,i,t‘;—.

s AmberhteIRA 400(OH) o} gk fxoj 22 g
% BFel A Hrk,

4. FapRol 2R AR  Mixed bedoll HE mAEe
PH 5~10 Atelol Qold = PE FhEe gl

%1

. W fapRo) 27r R o BB L TER
&5} = Mixed bed 7} Dual bed ¥t} HEZ#ES
HRERTE 9 o}

. 1074uc/ml (267.9 p.p.m. as NaCl) o] Fapemre] ¥
P2 ¢8. 3% 100cm 2] Mixed bed” Amberlite IR—120
(OH), Amberlite 410(0H}; 1:1. 3] &4 K#E 40//hr
2 EmEsty 8x1077 pc/ml (0.0 p.p.m. as NaCl)
7b=] {ETF A7 ov Decontamination factor 125% ¢
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