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Abstract

JIon exchanger behavior for Cs and Sr ion using the various natural and synthetic ion
exchangers such as zeolite, clinoptilolite, ammonium molybdophosphate(AMP) and
potassium titanate were examined by batch methods. Zeolite 4A and AMP showed the
best performances for Sr and Cs, respectively. And the distribution coefficients of them
for Sr and Cs were 3.0x10" mL/g and 4.3x10" mL/g, respectively. The separation
faoctors of zeolite 4A and AMP( a sycs, @ cs/se) for Sr/Cs and Cs/Sr  were 1.6%10” and
50%10° at pH2, respectively. When Na ion coexists, the distriubion of Sr and Cs ion

decreased sharply in high concentration over 0.0IN.

AES A AV B gty e] TS e g WA AES xdsta 7] o
ol 874 84 fdte]l TEe 2 cdAgse A7k APHw Aol 58, nE9
F dgolm A A e ert A7) el

5l



ol g¥ AT A} gol wxHm Y 58], ALelEE IHF AVE ZE 37
d Fxe 2R84 SdFu=atad AR EEA 2 K, Na, Ca 59 dol=o] z+zt A
freol A B3 FERE e 7] FFARA AR A Ao EAste doleFe] A
B 2o 95 AbgsHelA gt

Algolo MelAd o] WA ZE  ammonium molybdophosphate(AMP), potassium
cobalt hexacyanoferrate, Chabazite, Clinoptilolite," "5 o] W% =gl5, ~2EE%F o]&o A

B2l o] uBAZE AAHA silicotitanate, EIRHAF ZE A ﬂxﬂ 510 o] BiEi gl
1’4—. -E—‘S‘], Mimura et a]_w{_—' 02] 31 7]-X] O] %0] %—-XH TS']-—‘,‘:’ < @' %0—],‘ Oﬂ }"] Potassium nickel
hexacyanoferrates ©]-&3to] A& ol ozt F2 5A4E A3, Elizabeth et

al= 2E253 A oje5o] XFE FHdoM 2ERFET Ao AAd dE sodium
nonatitanate®} pharmacosiderite®] o] 3tz H7IsA . o8 A, &3 &AM EF
o] &9l Hdex g F AAE A A77F A& Ha AN oy 7] A FFo] E
StEl EF oA G2 JFS HAE AAEC U Hrbe v $3 e oth

wEpA, B Ao A oy 7kx] Fr]o) wEAE o] &3t Sr E Cs oo it A
dE H7kela Na o] 9 WAL A FEo] FFEste EFE oA o] 2udkA o] T3 Oﬂ

v A 9 AAE HrstaAl sk
2. AUy

B A= g4 AlSgto]EQl 4A, 13X, AW3009 F71& & A2l potassium titanate,
ammonium molyhdophosphate 2 2M NaOH ¢} 4M NaOHZ *1€] ¥ clinoptilolites A}-&3}
Atk 53], Clinoptilolitet™ 2M¥} 4M NaOH &< 500 mLol 50 g& 72t ¥ ¥ 80T,
300rpmoll Al 4A13F &< ghgAIF o SFRFE AFHE & 0TCE 25 &2t AU Sr
I} Csolo th3k EujAF 232 0.0IN Sr(NOs):2¥ 0.0IN CsNON;g£ e 10mLol F7]
ZHA 05 g& H7belal whE&% 25T, W5 18rpmoll Al 72A17F <t 332 WP o s

ol

F3lE Yt olw) Sryk Cs& Aol pHE 2.00~6.007FA ¥W3FA A 3L pHFZA A HNO; &S
AFE3FA T hgo] Ed & Sri} Csﬁc’H 0.2um syringe filter® o] 3}3s}3 A5 Heol UA
#S F 3l A.A(Perkin-Elmer, model 1100B)&4F A& Ab&3le] Sr¥l Csol29 #iFs
5 S48 Sri} Csolof gk FujAl(Ka) 2 8 A A aan)T B3 2ol A9
o}
I O B O/ 4
K, = c, X [mL]g] (1)
K
a A/B — KZ’,Z (2)

o] 714, Ci¢t Cimeq/mL)E Z+zh §dol 7% % HF¥ Lol V(imL)e m(g)e zHzt

goje] ¥3lst FAA FL ofula),

Sr-Na, Sr-Cs, Cs-Na % Sr-Cs-Na &g o] tjdt ZEujAs 24 A3 dd Ao
32 A Wiy st A 3 EA oju, Edgd F FEE 002N 0.03NZ 11
A3tAth Na o]29 sE=Wsgle] a2 FujA4d AgL Sr 2 Cs o] 558 00INZ 11

A3k Na o] %EE 0.000IN ~ 0.INZ WA 7| HA =833t



EI

o
m
o

w

-1, GG oA o] Rl Al A7
WAL A AANAE Frlo]ugA o o] Lug A FUF AR EuiAFTE AF A
L9t AggolE @ F7] o]msAe] Sr & Cs o] Wid HdeEA H/E Fig. 19
Fig. 29 YeEMAATE. Sr o]0 st Ae¥%=i= pH29|A zeolite 4A > zeolite 13X >
KoTisO9 > clinoptilolite > AMP > zeolite AW300 o2 YElygomrn MeElido] F2
zeolite 4A9] A BEul A4 zH(Kas)ol 3.0x10" o]doz =o 78 w4k pH3 ~ pHb6
Aol A= A&etolE H F 7o) u Ao Sro]&ol tigh LujAg gte] Wt Ao Oi
AAT pH29| 74t Gl e RulAls ghe] AolE Btk ol &dd EAlsts H
o] 9] TH @l & ASTolE F Frlol2udAe Sr o] FFo] IS wev
3L AR EY Cs o]2of st AEl = pH2ol4 AMP > clinoptilolite > zeolite AW300 >
zeolite 13X = zeolite 4A <o 2 YElyow HdeAlo]l & AMPe A%, EujA<s 3
(chS)O] 43x10" ooz thE Frlo]e WA HrF = S Wk 3], pH Wil
2 BulAS el Aozt A glermz Ak oo H o)l tig Aol A
o] @3FE WA F5S FRlskATh
3-2. &Aoo FujAlGF AA
Frlol&ulgkA| o] o] 2wdt s Wb QAR FuiAls BRb oolys EHJAA( a 48
=Kaa/Ka )7t AHSEH, S8 o)A zeolite 4A%F AMP2] Sr 2 Cs o] tjst A€
H7HE Figs. 3 ~ 8 YEFN ST Sr-Na, Sr-Cs 2 Sr-Cs-Na & & oA zeolit 4A2]
Sr ol tig AT Td AEdA et FARG AdS Bow, FejlAe pH29
Sr-Cs % Sr-Cs-Na Eg-gool A 24zt 16x10°%F 35%10° Atk AMP] Cs o] 2o g
#2904 pH2el Cs-Na, Cs-Sr 2 Cs-Sr-Na @& 27} 50x10°, 1.0x10° 2
90x10°0.% && 3 R o zeolite 4ASH AMP7} pH29l A4 F oA Sr 2 Cs
o] &S wEgted E&9AUAS YERd.

3-3. Na ol-¢9 9
Na o] % W3lo] wE zeolite 4A2F AMP2] Sr3} Cs o] th3t #ujA 4 7S Fig.
97} Fig. 109 YeEFHATE Na o]¢] 0.00IN o]3te] As=d 4
Eul Al =gkl My 4R 0.0IN oA %% 9= Na 9]

WiAS gkol FAS AT warh

4. 4 &

)

710l & L3 A (Ko TiaOg, AMP), 373 #l-&2ho] E(4A,13X, AW300) B F4tst YEFO=
229 clinoptiloliteE o] &3t pHW 3l W& Sri} Cs o] 2o tist AelveE 971},
Sr 2 Cs o] tjgt HEujA4= Z+2 zeolite 4A9F AMP7)F 714 =9kom, 1 32 pH2
oA Zk7 3.0x10" mL/gZ 4.3x10" mL/g ©]ol ATt Zeolite 4A2] 7 $-o = HujA =7}
pH20l| A 9} pH3 ~ pH6AIA & AFol& B o, AMPO 45+ pHel met & W37t §l
Atk o= zeolite 4A7F At oA H o]29 74 Aol os] Mg o]ugFol

~

rl



F3e Wit Alzdrh 229 Bl A zeolite 4A9 AMP 2 pH29 7t Ao
ME =2 ghs 2o
A =
2 dTe A3rleie dAEAT Al dom FaEQdFyrTh
A A |

1. Enarsson, A., Landgren, a., Liljenzin, J. O., Skalberg, M., Spjuth, L. Gudowski, W. and
Wallenius, J. : "Partitioning and Transmutation(P&T) 1997”, SKB annual Report,
TR-98-14(1998).

2. OECD/NEA : "Actinide Separation Chemistry in Nuclear Waste Streams and
Materials”, NEA/NSC/DOC(97)19 (1997).

3. Amphlett, C.B.: "Inorganic Ion Exchanger”, Russ. trans., Mir, Moscow, Chapt.4. (1966)

4. Mimura, H., Lehto, J. and Harjula, R. : J. of Nucl. Sci. and Tech, 34, 484(1997).

Mardan, A., Ajaz, R.,, Mehmood, A., Raza, SM., and Ghaffar, A.: Separation and

Purification Technology, 16, 147(1999).

. Robinson, S. M., Arnold, W. D. and Byers, C. H. : AIChE., 40, 2045(1994).

Mimura, H., Kobayashi, T. and Akiba, K. : J. of Nucl. Sci. and Tech, 32(1), 60(1995).

. Sevesta, F. and Stefula, V. : J. Radioanal. Nucl. Chem., 140, 15(1990).

. Anthony, R. G., Philip, C. V. and Dosch, R. G. :Waste Management, 13, 503 (1993).

10. Letho, J., Brodkin, L., Harjula, R. and Tusa, E. : Nuclear Technology, 127, 81(1999).

11. DeFilippi, 1., Yates, S., Sedath, R., Straszewski, M., Andren, R. and Gaita, R. :
Separation Science and Technology, 32(1-4), 93(1997).

12. Elizabeth, A., Behrens, Paul, S. and Abraham, C. : Environ. Sci. Technol, 32, 101
(1998).

13. Rolly, J.W. : "Utilization of zeolites for the removal of radioactive from liquid-waste
streams”, ORNL TM-7782 (1981).

14. Ruthven, D.M. : "Principle of adsorption and adsorption processes”’, A

S

© o N>

Wiley-Interscience publication (1984).



—&— Zeolite 4A
—e— Zeolite 13X
° = Zeolite AW300
10 F| —v—AMP
E K,Ti,0, :
E —
[l <« coioMNaoH p———n
10° H CG/4M NaOH
E .
N [ | /7//////.,
Py [
T 2
E
: i « .
=] -
v .
il 7 v v
E ¢
10'F
100 : ’ L L 1 L 1 L
2 3 " : |

pH

Fig. 1. Effect of pH on Kas: Using Inorganic Adsorbents.
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Fig. 2. Effect of pH on Kacs Using Inorganic Adsorbents.
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Fig. 3. Effect of pH on Kgsr using zeolite 4A in Sr-Na system.
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Fig. 4. Effect of pH on Kasr, Kacs and @ sycs using zeolite 4A

in Sr-Cs system.
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Fig. 5. Effect of pH on Kacs, Kana and @ cyna using AMP

in Cs-Na system.
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Fig. 6. Effect of pH on Kacs, Kasr and @ cysr using AMP

in Cs-Sr system.
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Fig. 7. Effect of pH on Kasr, Kacs and @ srcs using zeolite 4A
in Sr-Cs-Na system.
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Fig. 8. Effect of pH on Kasr, Kacs Kana and @ cs/srina using
AMP in Sr-Cs-Na system.
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Fig. 9. Effect of Na' concentration on Kas: using zeolite 4A.
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Fig. 10. Effect of Na' concentration on Kgs: using AMP.



	분과별 논제 및 발표자

