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Abstract

Many solvent extraction studies of zirconium have been reported.
But the partition of zirconium in the process has been scarcely simulated.
The simulation of the partition of zirconium in the process is useful
not only for the optimum process design of the reprocessing plant but
also for the optimization of the operation conditions of the process.

In the studies of the solvent extraction process, the stage effi-
ciency has been defined as the mass transfer to the organic phase from
the aqueous phase. In this study, the stage efficiency of zirconium has
been difined as the mass transfer to the aqueous phase from the organic
phase instead of that to the organic phase from the aqueous phase.

Then, the simulation agreed well with the practical ﬁartition of zirconium
in the process by assuming 60 % of the stage efficiency of zirconium.

When fuels highly burnt up are reprocessed in the process, di-n-
butyl phosphate (HDBP) will be produced by the degradation of tri-n-
butyl phosphate (TBP). Then, we have estimated the influence of HDBP
on the partition of zirconium in the sclvent extraction process. 1In
this estimation, we assumed that HDBP and TBP extract zirconium,
independently. Also in this case, the simulation agreed well with the

practical partition of zirconium in the process.

% Power Reactor and Nuclear Fuel Development Corporationm,

Tokai, Ibaraki, 319;11, Japan
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Reactor PWR

TUMMEE 3%
i h 35MWD,/T
pa— ORIGEN
Bl 4 #% % s g/ MTU)
RRELEE
MWD wogr mge mgp wg wg whowg g ®Zt Zr-total

3000 184x107 254 707 766 783 508 801 907x<107'  882x1p™* 383
6000 737x10™' 762 137 150 154 700 158 890x10™ 8.77)(10". 747
9000 164 134 201 220 228 769 235 88I1x107 872x107* 1100
12000 286 192 263 289 301 789 312 874x107 B,SBXID" 1440
15000 439 248 323 356 372 790 387 8&69x107! 86610~ 1770
18000 622 303 380 420 442 786 462 8G4x107 B65%107* 2090
21000 833 356 436 484 511 719 536 8&60x107 BA4x10™ 2410
24000 107 407 481 544 580 772 608 85710  863x107* 2720
27000 183 455 544 604 648 765 682 855x10™ 863x107 3020
30000 162 502 585 662 714 758 754 853xi07 863x107* 3320

o EBHE S o =9 aGiTH
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KA 35 MWD /T
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s i HE (Ci/MTU)
L
( MWD 10000 30,000
/MTU)
\ﬁﬁm
ewm | P2r ¥zZr Yzr %Zr Total| %z %zr Yz ®zr  Total
REEIN, ‘
o leorx1d 1.65x10F 1.68x10F 1.68%10F 502x10F |1.70x10° 160x1¢6 162x10° 165x10F 488x1F
=1
180 |628x10 242x10° 0 0 242x10° |1.70x¥P 2Fx10P 0 0  235x1F
-] . .
400 |628x10 232x10t 0 0 23x1¢t |170x10P - 225%1¢t 0 0 225x10t
-1
600 {628x10 275x10° 0 0 275x1¢ [10x1" 267x10° 0 0 267x1C
=1
800 1628x10 3.26x10° 0 0 3%x10% [1LOx1P  3.16x1CE 0 0 318x1¢F
-1
1,000 [628x10 386x10t 0 0 392xi0 [1.70x10° 3.75%10 0 0 392x10t
-1
1200 |628x10 458x10° 0 0 520xK° [1.70x10" 444x10° 0 0 6lx1f
1400 |628x10° 5.42x16° 0 0 117x10°|170x1¢? s30<10" 0 0 223a0
-1 -1
1,600 |628x10° -— 0 0 692x10 [170%10° - 0 0 L76x10
1800 |628xi0° — 0 0 663x10 [L70%1® — 0 0 171x10°
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