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EVALUATION OF STRONTIUM MIGRATION THROUGH SAND LAYER
BY ION EXCHANGE MODEL
i+ K ® x°
Toshifumi IGARASHI*

ABSTRACT ; Sr adsorption characteristics of sand were studied by column experiments.

The results showed that the Sr adsorption resulted from an ion-exchange reaction with Ca and Mg

ions retained on the sand surface because Ca and Mg leaching was observed in the effluent. The

stoichiometric relationship between the adsorbed Sr and the desorbed Ca and Mg was established.

Two~component (Sr and Ca) column experiments also showed that the Sr adsorption was controlled

by the coexisting Ca according to the competition between Sr and Ca for the adsorption site.

As a result of the above experimental results, an ion-exchange model between Sr, Ca, and Mg was

constructed. The model simulated the column experimental results well. In addition, sensitivi-

ty analysis of the parameters in the model showed that the selectivity coefficient K&: (or K§;

was sensitive, but that the selectivity coefficient K§; and the initial distribution coefficient

Kd, were not so sensitive.

KEYWORDS ; MIGRATION, STRONTIUM, SAND, ION EXCHANGE, SELECTIVITY COEFFICIENT,
DISTRIBUTION COEFFICIENT.
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R EBHRIEERE RO TSR SO, TOXHIBHE LT 2RI EOBBAME A 4 LK
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W5, FiC, MEES'" BBBHhOC aBLUMgHEFDS r B{T7% 1 A4 VRBUSRE & I EBE#
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rBITEFELE. 3518, AEFATHEAINTOREBEAN/ S A — 7 OBERITE1T- 7

ACRYLIC COLUMN

2. W5 LRBHELER pemsTATIC # (18 cmg X 10 cmh)
2.1 #5LHBHE

HRIHE L cpbid, REKTHOEES LIohiED0.15~0.30md
BEEENTH S, BIEENRENICET AREBNEETHD, UUi
BITHSICHET 2887~ 7 208 2 iAW, ZOEm,
(LR % Table 1 IZRYE, &HIEERDO 5 BRIEAVNS VWIS FRACTION St SOLUTIoN
2BELULERE, MR TFSN S LOORKRET A LB mg1g%g&%mﬂmmﬂ
TH 5,

75 LRI, Fig. LIGRTAE6mD T 2 Y VBG5S LIS, BiliEE2 RN IS KIBE L85 L D
KHRIEL, BERBERYFICLDFEE—EICLT, FEBEHS rizmE@Ekliz, BB, BEBROHNIZ
LmEFEE LT, BERORIN—RRELEIIICTRU L, &7, RHBROBIUCE TS 7 ayaL )
y—FHV, BRICH->TE, H5HUHHBICEZA+Na HC 0s50mg/ ¢ iK% LHL @KL,
BREORBELLIL IV T v a v & iTol. COREON a BESZETIBEREEKTEIEick-
T, BDEREICEIIBREINTVWEC ablUMegM AT 2HRITI LA LED SIS - 7%, Fellr)
Xt LT Table 1 IR MBS Z O FHEATE S LYW L7, EBREM%E Table 2 (CBHT B, 72770,

Table 1 Physical and chemical properties Table 2 Experimental conditions

of sand used as adsorbent

ANALYS1S AMOUNT RN SOLUTION SANDMYE;H)JZ(MS FOROSITY LINEA(RVEZOCTTY
cm en”h}
DETIENE St ST T
X 4 262 2 Sr 5 w/4, Ca 5 mg/f 105 046 23,9
SPECIFIC SURFACE (n/g) 0.34 2 Sr 0 wm/0.Ca 5 w L 10.5 0.16 232
EXCHANGEABLE Ca 0.71 3 Sr 5 w0 Ca ID wik 10.1 044 25.9
CATIONS Mg 0.12 1 Sr g/ 8, Ca 20 mg ¢ 101 0.44 247
(meq./100g) Na 0.03 4 Sr 0 w0, Ca 20 w2 1ot 0.4 4 247
K 001 S Cl 1540 m/2 10.1 0.44 23.9
CATION EXCHANGE
CAPACITY®  (meq/100g) 0.90
pH (H: O 7.3
pH (KC2) 6.5
CHEMICAL COMPONENT® SiO. 926
(%) Fe; O, 0.7
Afs Oy 3.6
CaQ 03
Mg0O 0.1

*1 N NH. OAc EXTRACTION METHOD
%2 SUM OF EXCHANGEABLE CATIONS
*3 QUOTED FROM “FUNTAIBUSSEIZU"
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Fig.U Measured Sr breakthrough curve (Runs 2,2'). Fig.5 Measured Sr br‘eakthr‘ough curve (Runs U,

The Sr desorgtlon experiment was started at 4'). The Sr esor‘ftlon experiment was’
V=1100 ml. The solid lines are the simulated started at V=350 ml. The solid lines
results for the standard case. are the simulated results.
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